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FIELD AND SAMPLING DATA

This report contains field and laboratory data from the VOC and NOx sampling program.
Eight appendices are provided including:

Appendix A - Landfill Gas IC Engine
Appendix B - Refinery Gas Process Heater
Appendix C - Natural Gas Steam Generator
Appendix D - Field Gas Process Heater
Appendix E - Natural Gas IC Engine
Appendix F - Natural Gas Turbine
Appendix G - Refinery Gas Process Heater
Appendix H - Natural Gas Utility Boiler

Each appendix is organized as follows:

. CEM Calibrations and Calculations

. Flow Calculations and Run Sheets

. Tedlar Bag Analyses

. Aldehyde/Ketone Calculations, Run Sheets and Analyses

. Fuel Analyses






APPENDIX A - LANDFILL GAS IC ENGINE






Appendix A.1. CEM Calibrations and Calculations
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Appendix A.2. Flow Calculations and Run Sheets
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FLOW RATE

PLANT: Landfill Gas [CE
CITY: Confidential
RUN NOQO: 4

DATE ENTERED: 11/30/93

DATE:

12-Oct-93

OPERATOR: Jon Kawaguchi
ENTERED BY: David Hansell

SAMPLE LOCATION: STACK CHECKEDBY:

DATA ENTRY SYMBOL{ UNITS DATA

RUN NUMBER R1

ROUND STACK, DIAMETER ds inches 175

RECTANGULAR STACK, LENGTH L inches

WIDTH W inches
AVERAGE STACK TEMPERATURE Fs degrees F 8774
AVERAGE METER TEMPERATURE Fm degrees F 108.0
BAROMETRIC PRESSURE Pbar in. Hg 29.89
STACK STATIC PRESSURE Pg in. H20 4.600
AVG. DELTA H dH in. H20 1.900
AVG. VELOCITY HEAD dP in. H20 3.49
PITOT COEFFICIENT Cp - 0.840
{GAS SAMPLE VOLUME vm cubic ft 2.2
METER CALIBRATION FACTOR Y - 1.000
TOTAL SAMPLING TIME min minutes 30
STACK GAS OXYGEN CONTENT Co2.m % 8.37
STACK GAS CARBON DIOXIDE CONTENT Cco2m % 10.71
TOTAL IMPINGER GAIN (WATER & PARTICULATE) Ww grams 63.2
|CALCULATED DATA symsoL] UNITs | DaTa
RUN NUMBER - R1
STACK AREA, As = 3.14%(ds)**2/576 (ROUND) As sq. feet 1.670
=L * W/144 (RECTANGULAR) 0.000
AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts degrees R 13374
AVG. METER TEMPERATURE, Tm = Fm + 460 Tm | degreesR 568.0
GAS SAMPLE VOLUME AT STANDARD CONDITIONS,

VmSid = 17.64Y (Vm/Tm) (Pbur + dH/13.6) VmSid | cubic fi. 20.7
VOLUME OF WATER VAPOR, Vw5id = 0.04707*Ww VwSid | cubicfi. 3.0
MOISTURE FRACTION, Bws = VwStd/(VmSid + VwStd) Bws 0.126|
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2,m}+

0.44(Cco2,m)+0.28 { 100-(Co2,m)-(Cco2,m)] Md z/g-mole 30.05
WET STACK GAS MOLECULAR WEIGHT,

Mw = Md(1-Bws)+18.0(Bws) Mw | gig-mole 28.53
ABSCLUTE STACK PRESSURE, Ps = Pbar + Pg/13.6 Ps in. H 30.23
STACK GAS VELOCITY

vs = 35,49 Cp { sqn{(dP*Ts) /(Ps*Mw)] } vs fus 167.1

v = 0.3048 * vs vsm m/s 50.94
ACTUAL STACK GAS FLOW RATE, Q = 60*vs*As Q acf/min 167509
DRY GAS STACK FLOW RATE (DRY.STP)

Qsd = 17.64%Q*(1-Bws)*(Ps/Ts) Qsd dscf/min 5838.7

Qsdm = Qsd/35.32 Qsdm | dsemymin 165.3




FLOW RATE

PLANT: Landfill Gas ICE
CITY: Confidential
RUNNO: 1,23

DATE ENTERED: 11/21/93

DATE:

11-0ct-93

OPERATOR: Jon Kawaguchi
ENTERED BY: David Hansell

SAMPLE LOCATION: STACK CHECKEDBY:

DATA ENTRY SYMBOL] UNITS DATA DATA DATA DATA

RUN NUMBER R1 R2 R3 Average

ROUND STACK, DIAMETER ds inches 17.5 17.5 175 17.50

RECTANGULAR STACK, LENGTH L inches

WIDTH w inches

AVERAGE STACK TEMPERATURE Fs degrees F 874.4 877.8 876.5 876.2

AVERAGE METER TEM PERATURE Fm degrees F 37.0 8.5 86.3 85.6)

BAROMETRIC PRESSURE Pbar in. Hg 29.80, 29.80 29.80] 29.800
STACK STATIC PRESSURE Pg in. H20 4.700) 4.500 6.400 5.200

AVG.DELTA H dH in. H20 1.900, 1.900 1.900 1.900

AVG. VELOCITY HEAD daP in. H20 3.66 1.50 355 3.567
PITOT COEFFICIENT Cp 0.840 0.840, 0.340 0.840
GAS SAMPLE VOLUME Vm cubic ft. 28.2 33.0 29.0 30.077
METER CALIBRATION FACTOR Y - 1.000 1.000 1.000, 1.000
TOTAL SAMPLING TIME min minutes 40| 45 40/ 41.667
STACK GAS OXYGEN CONTENT Co2.m % 8.45 8.45 8.45 8.450
STACK GAS CARBON DIOXIDE CONTENT Cco2.m % 10.52 10.52) 10.52 10.520
TOTAL IMPINGER GAIN (WATER & PARTICULATE) Ww grams 81.8 78.0 87.4 82.400|
CALCULATED DATA SYMBOL! UNITS DATA DATA DATA DATA
RUN NUMBER - - R1 R2 R3 Average |
STACK AREA, As = 3.14%(ds)**2/576 (ROUND) As $q. feet 1.670 1.670 1.670 1.670|

=L * W/l44 (RECTANGULAR) 0.000 0.000 0.000 0.000
AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts de R 13344 1337.8 1336.5 1336.2
AVG. METER TEMPERATURE, Tm = Fm + 460 Tm |de R 547.0, 543.5 546.3 545.6
GAS SAMPLE VOLUME AT STAN DARD CONDITIONS,

VmSid = 17.64Y (VawvTm) (Pbar + dH/13.6) VmStd | cubic fi. 2.3 321 28.0] 29.1
VOLUME OF WATER VAPOR, VwSid = 0.04707*Ww VwSid | cubicht. 3.9 3.7 4.1 3.9
MOISTURE FRACTION, Bws = VwSid(VmSid + VwSid) Bws - 0.124 0.103 0.128 0.118
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2,m)+

0.44(Cco2,m)+0.28 {100-(Co2.m )-(Cco2,m)] Md -mole 30.02 30.02 30.02 30.02,
WET STACK GAS MOLECULAR WEIGHT,

Mw = Md(1-Bws)+1 $.0(Bws) Mw -mole 28.53 28.79 28.48 28.60]
ABSOLUTE STACK PRESS URE, Ps = Phar + Pg/13.6 Ps in. H 30.15 30.13 30.27 30.18,
———— =2 ACK PRESSURE, Ps = Pbar + Pg/13.¢
STACK GAS VELOCITY

vs = 85.49 Cp { sqrt[(dP*Ts) HPs*Mw)] ) vs fus 171.0 166.8, 168.3 168.7

v = 0.3048 * vs vsm m's 5213 50.85 $1.31 51.43)
ACTUAL STACK GAS FLOW RATE, Q = 60*vs*As Q acf/min 17141.0  16719.3 16871.0 16910.4
DRY GAS STACK FLOW RATE {DRY.STP)

Qsd = 17.64*Q*(1-Bws)*(Ps/T s) Qsd dscf/min 5085.4 5960.1 5878.0 5941.2
m = Qsd/35.32 Qsdm | dscrymin 169.5 168.7 166.4 168.2
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Hcmz,auft.i

[ AN o TR TP e T Y LLUCLL T fIKAY Eiorn

PLANT

DATE Il _OcT 23
LOCATION #ou; 3 . STRLE
STACK LD. /75"

PITOT NO./Cp_le
BAROMETRIC PRESSURE, In Hg_ AT
STATIC GAUGE PRESSURE, In §20 +
OPERATORS__JFOAN

PITOT PRE TEST LEAK CHE

PITOT POST TEST LEAK CHECK E‘cqo

TCs 9%

SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK 21 | VELOCITY] STACK | swirL VERSE [ CLOCK 24 | VELOCITY| STACK | SWIRL
POINT | HRTIME | HEAD(Ps) | TEMP ANGLE T \
NUMBER In. Hzo( ) (Ts)°F g’?)IS\{-gER FRTDE Eﬁ(l’s) ;E}g ANGLE
Ve 4 rcal
2. | [ |own | 3.1 Igud | 3.2 | 770
3.9 | 2 3.2 U, 2 39 |YP
sd| 3 3,9 |43¢ 3 do |74
»7| ¢ 3.7 |$#7 4 L& | %0
65| 5 3.¥ | 37% s do |933
wt| ¢ 3.9 (277 P 3.9 1334
the| 2 3.6 |7 2 3.3 |93
58 ¢ 3.4 420 | © ' 35 | 1743
| &8 _
»
B e
] AVERAGE !
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
Average(abs. value) less than 10° Z(Apa‘)m
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS N -
Conditions for more sensitive manometer R_',w anhvg Ts_' )
1. For 12 or more points on a velocity E(Tsi) n E
traverse: 10% of the points's Ap < 0.05" '
2. For<12 points on a velocity traverse
more than | point's Ap <0.05" L N

A-11
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PRELIMINAKY VELOUILY TRAVERSE

PLANT

DATE __{ ~@&r =93 —
LOCATION ST
STACKID. _77.5~

PITOT NOJ/Cp_¢{@2 TCH

BAROMETRIC PRESSURE, In Hg_297-FC
STATIC GAUGE PRESSURE, In H20_+ 4.5 ~
OPERATORS cp T

PITOT PRE TEST LEAK CHECK__ & &0

PITOTPOST TEST LEAK CHECK @x¥y> SCHEMATIC OF TRAVERSE POINT LAYOUT

b (102 57| 25p) §80 veer L1y |89 |goy
[ > a3 | 970 | 2 to |79
\ 3 3301877 3 40 |54
I 3.50 | S50 £ 40 | 885

5 3.60|gs0 S 3.3 [8%0
| o 330 | &0 ] ¢ 33 |30
i 360|350 7 36 | e
Wor 8111136 |3.10 1370 ' Wt R 2.§ |%6¥

_ AVERAGE §
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
=2
Average(abs. value) less than 10° Yoo
No points with reverse flow i
No more than 4 points above 30° -N—
AP MINIMUM LIMITS , -
- .. Rt MeanAvgTs =
Conditions for more sensitive manometer -?
1. For 12 or more points on a velocity Z(Tsi)"’
traverse: 10% of the points's Ap < 0.05" -
2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05" N _ 90>

A-14



Train Set No. Lﬂwé

IMPINGER WEIGHT SHEET

Flant/city: - _
Location: _

Run No.: 7

Operator:  J¥___

Run Time: 30 37, 4

Weight Inspection
(grams) Comments
Final 22,
Initial 5/,

wgain _ F 2 _ G LEAR

Initial ¢,

Wt gain—%;‘&_ C LeA2_
Final 437‘1—

Initial . -
Wt. gain 4.S E4P ) "f
Final ezl5

initial Cvl
Wt. gain :ﬁ AT szA/r

Impinger Solution Solution Configuration
No. Used {ml)

1 22T goo 1

1
2 Oz /60 Gg \
3 Bmpdy - ~M
7/

4 -9’14“ M

5

6

Flask

Inmal
Wt. gain

Final
Initial
Wt. gain

Final *

TOTAL WEIGHT GAIN OF IMPINGERS (grams) gL <

Train set up:

C

Train recovery:

A-13

Initial
Wt. gain

Date:
Signature:

Date:
Signature:




J

IMPINGER WEIGHT SHEET

Plant/city:
Location:
Train Set No. &7 ‘%‘-— Run No.: 2—
_ Operator: JIC__
Run Time: GO i n
impinger Solution Solution Configuration Weight inspection
No.  Used {ml) (grams) Comments
1 PT Lo Final _(,33. &
Initial SK/ 2
Wt. gain s2.6 _ (O €A
2 DT 200 Final _(pOY.
initial _$%3.0D
Wt. gain TINA ¢ (_CAT
3 feply — Fral Y 2.5
77 Initial
Wt gain __ ., F v PTy
4 Silrca zw;‘ Final _733.7
Initial _PZ2l. §
WL gain 2.1 rOT Sow(
5 Final
Initial
Wt. gain
6 Finai
: Initial
Wt. gain
Flask Final
Initial
Wt. gain
TOTAL WEIGHT GAIN OF IMPINGERS (grams) 7—_3'
Train set up: Date: U (93
Signature: f
Train recovery:  Date: L ocT S3

Signature:_’d%
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PRELIMLNAKRY VELUCL Y LKAYEKSE
PLANT
DATE A T E7 _
LOCATION
STACK L.D. - il

PITOT No./CpAaREQY TCH_ S5
BAROMETRIC PRESSURE, In Hg xX;
STATIC GAUGE PRESSURE, In H20+ 4.
OPERATORS 2

_Govp

PITOT PRE TEST LEAK CHECK oD

PITOT POST TEST LEAK CHECK_.C..M*

e ‘67‘?:7,»} prur / Y| 3.1 | €73

| 2 2.3 | 972 2 3.0 | %3¢
3 3,5 | 93 ( 3 3. 7| 35

| ¢ 3.4 |75 [ ¢ 4l | 975
< 3.4 w2 \ ST T4/ 573
G ag |47 A 3,9 | %9
7 .Z | 50 | da |23

lton & 3, | $320 L 3.5 |

SWIRL ACCEPTANCE LIMITS Rt Mean Avg ap = 90°
=2
Average(abs. value) less than 10° rZ(Ap,i)"z
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM TIMTTS , L o
- ) . Rt MsanAvgTs =
Conditions for more sensitive manometer -2

traverse: 10% of the points's Ap < 0.05"
2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05" N

A-17

1. For 12 or more points on a velocity FZ(Tsi) wn
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S ¥'e VI

PLANT

DATE ___ /0 /72777 7"
LOCATION _

STACKID. __/2 /%27

PITOT NO./Cp_iw2 /. 8Y:
BAROMETRIC PRESSURE in Hg

STATIC GAUGE,PRESSURE, In H20 20+ 4. S
OPERATORS
PITOT PRE TEST LEAK CHECK _—

TC#

ViU L L LISAY SO

PITOT POST TEST LEAK CHECK SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK 34 | VELOCITY| STACK | SWIRL TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWIRL
POINT | HRTIME | HEAD(Ps) | TEMP ANGLE POINT | HRTIME | HEAD(Ps) | TEMP ANGLE
NUMBER InHX | (Ts)°F NUMBER InHO | (Ts)'F
Honz, . Vet
{ 3.+ 979 | d, | F2J
2 3 ‘{ Y?i 2 ’Jv { Z/ q’—? [
cd 3.6 |94 3 4. | 375
d 1.2 |38 4 ¢) |83
b 3.9 |5%0 b 2.€1%8
2 2.8 [¥%0 7 3.blgvs
7 2.7 3% ¥ 3¢ 9%
AVERAGE AVERAGE ‘
SWIRL ACCEPTANCE LIMITS RtMean Avgap = 90°
Average(abs. value) less than 10° Y taps) ™
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS
- - RtMeanAvgTs =
Conditions for more sensitive manometer
1. For 12 or more points on a velocity Z(Tsi)”:
traverse: 10% of the points's Ap < 0.05" .
2. For <12 points on a velocity traverse —_—
more than ! point's Ap <0.05" N

-90°
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IMPINGER WEIGHT SHEET

Plant/city:

MA Location:
Train Set No., é ' il G E Run No.: 3-,

Operator: Eb < //\7271\_/ J<_
RunTime:_ /3'y( ~_ (¥ '/

Impinger Solution Solution Configuration Weight Inspection
No.  Used (mi) (grams) Comments

1 PT.H o [0 7~ Final 7:-7

' Initial
Wt. gain Z Q LeAT

2 / o0 é . S Final 24,
Initial

Wi, gain @,-;t LL%

3 M7 OT ™ Final _S9].
' Initial
Wt. gain A S PTr
I8
s Silaa Gef 3 Y Final G G. S5~
Initial '5.;1—/3‘
Wt. gain N@T 5PM
5 Final
Initial
Wt. gain
6 Final
Initial -
WL, gain
Flask Final
Initial
Wit. gain
TOTAL WEIGHT GAIN OF IMPINGERS {grams)
Train set up: Date: /1 CT 9&
Signature:
Train recovery:  Date: 1 oexr 43
Signature: N Y

(= FE o EE

: A= ‘3 1N
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PNl L L LNAY LIANDLC

PLANT
DATE 18/r2{D3 41
LOCATION -

STACKID. _fmz ¢
PITOT NO./Cplez/ 89
BAROMETRIC PRESSURE, In Hg

B

STATIC GAUGE PRESSURE, In H20~-4. 8
OPERATORS__#C. . J(<
PITOT PRE TEST LEAK CHECK
PITOT POST TEST LEAK CHECK SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK 34 | VELOCITY| STACK SWIRL
POINT HRTIME | HEAD(Ps) | TEMP ANGLE POXNETRSE %O'I'CKIME24 m %Q‘E’K i‘:g}E
NUMBER In. H20 (Ts)°F NUMBER In. H20 (Ts)°F
Arip Vere. —
1 £34 | 37 ) 2.5 | $29
2 $5.2] 97 - 22 | g%z
3 f.? K Y. X 3 2.7 g5z
& 236 | 93¢ Y 2.9 | 352
& 3% | $27 g d.0 |9%0
¢ 3.7 3 ¢ 4.0 | 8%
) AR 2 3.5 |$%0
&« 2.2 | s> < 3.5 |87%
AVERAGE|: AVERAGE
SWIRL ACCEPTANCE LIMITS 90°

Average(abs. value) less than 10°

No points with reverse flow

No more than 4 points above 30°

RtMean AvgAp =
2

>isps)?
}

AP MINIMUM LIMITS

Conditions for more sensitive manometer

1. For 12 or more points on a velocity
raverse: 10% of the points's Ap < 0.05"

2. For <12 points on a velocity traverse
more than | point's Ap <0.05"

N

RtMeanAvgTs =
¥ msy'?
i
N
A-21
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Appendix A.3. Tedlar Bag Analyses
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IMPINGER WEIGHT SHEET

inspection
Comments

OcT_23

Plantlcity:__
Location:_
Train Set No. 5U\€-;C. Run No.: L,.
T Operator: ~E
Run Time: 20 vaiia,
Impinger Solution Solution Configuration Weight
No.  Used (ml) {grams)
1 @2 Uugp (2 A Final 326
) Initial 7,
Wt gain _ 2 ¢
: P4 P eSS o ad
Initial
Wt gain __ &2 , O
s _ P 5
Initial 2?
Wt. gain .
L
+ Slien Gef S r~ Final (32,4
Initial L 2. O
WL, gain {..
5 Final
Initial
WL, gain
6 Final
Initial
Wt. gain
Flask Final
Initial
Wt. gain
TOTAL WEIGHT GAIN OF IMPINGERS (grams) 63, 2—
Train set up: Date: [ '
Signature:
Train recovery:  Date:
Signature:

A-23
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oo & Moo Bii. Pmcns cawe - A PCT, Analytical Report

Tel: (909) 623-5148 Fax: (909) 622-3199
Submitted to: Service 1D #: 801-934329 Received : 10/12/93
Energy and Environmental Research Corporation Collected by: R. Campbell Tested :  10/14/93
Attention: Dave Hansell Collected on: 10/11/93 Reported :10/25/93
8001 Irvine Blvd. - - Sample description:
Santa Ana, CA 92706 Diluted & Undiluted Air Samples from
Tel: (714)552-1803 Fax: (T14)857-1943 * . ,Location: Stack (Project#: 6373-020)
Analysis of VOCs in Air 801-934320 Pagel of 3
¢ ; Concentration 3
Component Method Unit PQL 154566 154857 164888 184860 164861 154663 .im

Blank N3 Diluted Undiluted Diluted Undiluted Undiluted Diluted
93-4329-1 93-4329-2 93-4329-3 §3-4320-5 95.4320-6 $3-4325.8 9343299

Chlorinated Hydrocarbons !
ND. | ND. N.D. N.D. N.D.

Chioromethane To.14 ppbV¥V § E N.D. N.D.
Bromomethane To-14 ppbV 5 ND. ND. N.D. ND. N.D. f N.D. N.D.
Chioroethane TO-14 ppbV 5 N.D. N.D. N.D. N.D. ND. ND. N.D.
1,1-Dichioroethane TO-14 ppbV 3§ N.D. N.D. N.D. N.D. ND. | ND. ND.
Methylene Chioride To-14 ppbV § N.D. ND. ND. ND. ND. ND.  ND.
1,1-Dichloroethene To-14 ppbV 5 N.D. ND. N.D. ND. N.D. N.D. ND.
cis-1,2-Dichloroethene TO-14 ppbV 5§ N.D. ND. N.D. ND. N.D. N.D. N.D.
Chiloroform To-14 ppbV § ND. ND. N.D. ND, ND. ND. N.D.
1,1,1-Trichlorosthane TO-14 ppbV § N.D. ND. N.D. E N.D. N.D. ND. N.D.
Carbon Tetrachloride TO-14 ppbV § N.D. N.D. N.D. ' N.D. N.D. N.D. N.D.
1,3-Dichlorosthane TO-14 ppbV 5§ N.D. ND. N.D. | ND. ND. ND. N.D.
Trichioroethene To14 ppbV 5 N.D. N.D. N.D. I N.D. N.D. ND. N.D.
1,2-Dichloropropane To14 ppbV 5 ND. ! ND ND. | ND ND ND ND
cis-1,3-Dichloropropene  TO-14 ppbV 5 ND. ND. N.D. ND. ND.  NbD. N.D.
trans-1,3-Dichloropropene TO-14 ppbV 5 ND. ND. ND. ND. ND. . ND: N.D.
1,1,3-Trichloroethane To-14 ppbV b ND.  ND. ND. ND. ND. ND. N.D.
Tetrachlorosthene TO-14 ppbV 5 ND. | ND. ND. . ND. 7 _ ND. N.D.
Ethylene Dibromide To.14 ppbV 5 N.D. f N.D. N.D. ND. ND. . ND. N.D.
Ethylene Dichloride TO-14 ppbV 5 N.D. ND. ND.  ND. ND. ' ND. N.D.
Chicrobensene TO-14 ppbV 5 N.D. ND. ND.  ND. ND. ' NbD. N.D.
1,1,3,2-Tetrachloroethane TO-14 ppbV & ND. N.D. ND. ' ND. ND. | NbD. N.D.
1,3-Dichlerobensene TO-14 ppbV § N.D. ND. ND. \ N.D. ND. - ND. N.D.
1,4 Dichlorobensens To-14 ppbV 5 N.D. ND. ND. © ND. ND. = ND. N.D.
Chiorotoluene To14 ppbV § N.D. ND. ND. - NbD. ND. - ND. N.D.
1,2-Dichlorobenzena TO-14 ppbV 5§ N.D. ".‘ N.D. ND. | ND. ND.  ND N.D.
1,2,4-Trichlorobensene TO-14 ppbV § ND.  ND. ND.  ND ND. . NbD. N.D.
Hexachlorobutadiene To-t« ppbV & ND. ' ND. N.D. ND. N.D. , N.D. ND.
trane-1,2-Dichlorosthene  TO-14 ppbV 5 ND. { ND. ND. ND. ND. . ND. ND.
1,1,1,2-Tetrachlorosthane TO-14 ppbV § ND. ND. ND. / ND. ND. ND. N.D.
Carbon Disulfide To-14 ppbV § N.D. ND. ND. N.D. N.D. J ND. N.D.
A-26
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Location _J 7k
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Sample recovery by A, Compde f
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Laboratory analysis by Date
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h Laborato
4088 E. Mission Bivd., Pomons, CA 91768 AP CL Analytical Report

Tel: (909) 623-5148 Fax: (909) 623-3199
Analysis of VOCs in Air 801-934329 Page3 of 3
o Concentration
Component Method Unit PQL 154888  1sas87 154888 184880 154861 184563 184584

Blank Diluted  Undiluted Diluted Undiluted  Undiluted Diluted
93-4329-1 93-4329-2 93-4329-3 $3.4320-6  93-4329-6 93-4329-8 9343259

Acetylenss (C4-C8)

1-Butyne® To-14 ppbV 5 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
2-Butyne To-14 ppbV 5 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
1-Pentyne To-14 ppbV § N.D. ND. N.D. N.D. N.D. N.D. N.D.
2-Pentyne To-14 ppbV § ND. N.D. N.D. N.D. N.D. ND. N.D.
Ethers
MTBE TO-14 ppbV § ND. ND. N.D. N.D. N.D. N.D. N.D.
Dimethyl Ether To-14 ppbV 5 ND. N.D. ND. N.D. N.D. N.D. N.D.
Ethyl Methy} Bther* TO-14 ppbV 3 N.D. N.D. N.D. ND. ND. ND. N.D.
Diethyl Ether To.14 ppbV § N.D. N.D. N.D. ND. N.D. N.D. N.D.
Ethyl Propyl Ether* ToO-14 ppbV § N.D. N.D. ND. ND. ND. N.D. ND.
Dipeopy! Ether To-14 ppbV 5 N.D. N.D. ND. ND. N.D. ND. N.D.
VOCs by GC/PIDs '
Methane To-14 ppbV 500 - 119,000 i 1,180,001 119,000 ’1,200,0001 1,050,000¢ 131,000
Ethane TO-14 ppbV 500 - 2,150 13,200 1,770 . 12,600 | 14,000 2,240
Propane To-14 ppbV 500 - b45 2,360 ND. : 1,780 ;i 1,310 602
Ethene To4 ppbV 500 - 1,680 (12,100 1,200 | 14,800 |15100 1,370
Propene To-14 ppbV 500 - 1,010 2,340 N.D. 1,620 1,830 713
Ethyne TO-14 ppbV 500 - ND. N.D. N.D. ND. N.D. N.D.
Propyne* To-14 ppbV 500 - ND. N.D. ND. ND. | NbD. ND.

PQL : Practical Quantitation Limit

N.D. : Not Detected or Less Than The Quantitation Limit.
*Standards unavailable.

tExceeds Calibration Range.

Respectfully, submitted,

IU-/ “; ‘ —_
Shu-Teh Pan

Lab Manager
Applied P & Ch Laboratory
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Applied P & Ch Laboratory
e e APCL Analytical Report

Tel: (909) 633-5148 Fax: (900) 822-3199

Analysis of VOCs in Air 801-934329 Page2 of 3

Concentration
Component - - Method Unit PQL 1s4ss6 154567 154588 154580 164581 184863 154584
Blank Diluted  Undiluted Diluted  Undiluted Undiluted Diluted
93-4329-1 93.4329-2 93-4329-3  93-4329-3 93-4329-6  93-4329-8  §3-4330-0

Parsffins (C4-C4)

n-Butane To-14 ppbV 5 ND. | ND. ND. |ND. ND. ND. . ND.
Isobutane TO-14 ppbV § N.D. N.D. ND. ND. ND. ND.  ND.
n-Pentane To-14 ppbV § N.D. N.D. ND. N.D. N.D. N.D. N.D.
Leopentane® To-14 ppbV 5 ND. N.D. ND. ND. ND. N.D. N.D.
Neopentane® TO-14 ppbV 5 ND. N.D. N.D. N.D. N.D. N.D. N.D.
n-Hexnne TO-14 ppbV § N.D. N.D. ND. .D. N.D. N.D. N.D.
3-Methyipentane To.14 ppbV § N.D. N.D. N.D. D. N.D. N.D. N.D.
3-Methylpentane To-14 ppbV § N.D. N.D. N.D. D. N.D. N.D. . ND.
2,3-Dimethylbutane To-14 ppbV § N.D. N.D. N.D. N.D. N.D. ND. . ND.
2,3-Dimethylbutane TO-14 ppbV § ND. N.D. N.D. N.D. N.D. N.D. !ND.
Aromatics i
Benzene TO-14 ppbV 5 N.D. 10 42 12 62 116 12
Toluene Toa ppbV 5  Np. | 17 “ |z 78 119 18
Ethy] Bensene To-14 ppbV § ND. ND. 5 | N.D. 12 N.D. ND.
m,p-Xylenes TO-14 ppbV 5 ND. N.D. ND. | ND. 9 12 N.D.
o-Xylene TO-14 ppbV § N.D. ND. ND. ND. 5 ND. N.D.
Styrene To-14 ppbV § ND. ND. ND. N.D. N.D. N.D. D.
1,3.8-Trimethylbensene TO-14 ppbV 5 N.D. ND. N.D. ND. N.D. ND. D.
1,24-Trimethylbensene TO-14 ppbV § N.D. ND. N.D. ND. N.D. N.D. E.D.
Phenol To-14 ppbV 5 N.D. ND. N.D. N.D. N.D. N.D. .D.
Naphthalene TO-t4 ppbV § N.D. ND. N.D. ND. ND. ND. N.D.
Naphthenes .
Cyclopropane To-14 ppbV § ND. L' ND. ND. N.D. N.D. ND. /.
Cyclobutane TO-14 ppbV § N.D. ND. N.D. ND. N.D. ND. N.D.
Cyclopentane To-14 ppbV § N.D. N.D. ND. N.D. ND. ND. N.D.
Cyclohexane To-14 ppbV § ND. ND. ND. ! ND. ND. N.D. ND.
Ketones '
Acetone TO-14 ppbV § N.D. ND. ND. ND. ND. ND. N.D.
Butanone TO-14 ppbV 5 ND. ND. ND. ND. N.D. N.D. ND.
1,3-Butadiene TO-14 ppbV 5 N.D. ND. ND.  ND N.D. N.D. ND.
Propadiens To14. ppbV 5§ N.D. ND. ND. . ND. N.D, ND. ND.
Olefins (C4-C8) i
1-Butene To-4 ppbV § ND. [ ND. ND.  ND. ND. N.D. N.D.
cie-3-Butene To-14 ppbV § ND. ! ND. ND. ! ND. ND. N.D. N.D.
trans-2-Butene To14 ppbV § ND. . ND. ND. | ND. ND. ND. | ND.
2-Methyipropene To-14 ppbV 5 ND. ' NbD. ND. ! ND. ND. ND. ' ND.
1-Pentene To.14 ppbV 5 N.D. ND. ND. . ND. ND. ND.  NbD.
cie-2-Pentene TO-14 ppbV 5 N.D. N.D. N.D. " ND. N.D. ND. N.D.
trans-2-Pentene TO-14 ppbV 5 N.D. N.D. ND. " N.D. ND. N.D. N.D.
2-methyl-2-Butene To-t4 ppbV § ND. ND. ND. ND. ND. ND. ND.
2-methyl-1-Butene To-14 ppbV § N.D. N.D. ND. N.D. N.D. N.D. N.D
3-methyl-1-Butene TO-14 ppbV § N.D. ND. ND. ' ND. N.D. N.D. ND
A-27
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CARB 430

PLANT: Landfill Gas ICE

DATE DATE ENTERED: 11/17/93
TEST DATE: 10/12/93

CITY: Confidential OPERATOR: Jon Kawaguchi
RUN®1,2,3 ENTERED BY: Dave Hansell
SAMPLE LOCATION: STACK CHECKED BY:
DATA ENTRY EYmBol| UNMS DATA DATA DATA
RUN NUMBER - - Ri R2 R3 AVE | RSD
AVERAGE METER TEMPERATURE Fm | degree F 93.20 104,00 118.40 10520 | 1202 |
BARCMETRIC PRESSURE Pear | in Hg 29.89 20.89 29.89 2939 | o000
AVG. DELTA H dd | in H20 0.60 0.60 0.60 0.60 0.00
GAS SAMPLE VOLUME vm_ | cubic fi. 1.08 1.08 1.08 1.08 0.71
METER CALIBRATION FACTOR Y 1.00 1.00 1.00 1.00 0.00
TOTAL SAMPLING TIME min_| minutcs 60.00 60.00 60.00 6000 | 000
SAMPLE 1ST IMPINGER VOLUME Siw,1 mi 10.20 10.50 1040 10.47 292
SAMPLE 2ND IMPINGER VOLUME Siwt.2 mi 9.40 9.40 9.00 9.27 249
BLANK 1ST IMPINGER VOLUME BiwL1 ml 9.40 9.60 9.20 9.40 213
BIANK 2ND IMPINGER YOLUME Biwt,2 [ ml 9.60 940 9.30 960 | 208
SAMPLE WEIGHTS (15T IMPINGER)
Formaidehyds Swi,] ™ 0.21 62.00 78.00 4674 | 8790
Acetaldehyde Swa ug 024 IND 010 [ND 010 | < 0.15 55.11
Acrolein_ Swal ug 059 [ND 010 |ND 010 | <« 026 | 10043
Propanal Swi.l pg |ND 0.10 |ND 010 |ND 010 {ND_ 0.10 0.00
Acelone Swi,] pur | ND 0.10 | ND 010 |ND 0.10 |ND 0.10 0.00
Crotonaldehyde Swi,1 pg IND 010 [ND 0.10 |IND 010 [ND 010 0.00
Iscbutyraldehyde Swl]| ug |ND 010 |ND 0.10 IND 0.i¢ |ND 010 0.00
Methyl Ethyi Ketone Swi,| ug 018 |ND 0.10 [ND 010 | < 0.13 36,46
SAMPLE WEIGHTS (2ND IMPINGER)
Formaidehyde Sw.2 ug 1.40 5.10 5.30 4.60 70
Acetldehyde Swt,2 ug 17.00 13.00 10.00 13.33 2634 |
Acrolein Swt2 | ug 6.10 5.90 5.00 5.67 10.34
nal Sw.2 ug 0.93 0.68 043 0.70 32.36
Acewae Swi.2 ug 4.50 260 230 1.13 38.08
Crotonaldehyde Swt2 | pg 110 078 075 os | 21
Isobutyraldehyde Swt.2 pg_ IND 0.10 018 |ND 0.10 0.13 36.46
Methyl Ethyl Ketone Swt2 | pg 013 |ND 0.10 017 | < 0.13 2634 |
IBLANK WEIGHTS (1ST IMPINGER)
Formaldehyde Bwi,! ug 010 IND 0.10 029 | « 0.16 67.16
Acslaldehyde Bwtl | ug 0.20 015 020 0.13 13.75
Acrulein Bwit,l ug ND 0.10 [ND 010 IND 0.10 [ ND 0.10 0.00
Propanal Bwt.l ug IND 0.10 |ND 010 |ND 010 [ND_ 010 | o000
Acetone Bwi.l ug 021 030 0.32 0.23 21.18
Crotonaldehyde Rwt.l ug |ND 0.10 | ND 010 |ND 0.10 |ND 0.10 0.00
Isobutyraldehyde Bwi.l pe  [ND 0.10 |ND 010 |ND 010 |ND 0.10 0.00
Methyl Ethyl Kewne Bwe,| pg 0.16 0352 |ND 010 | « 0.26 8131
[BLANK WEIGHTS (2ND IMPINGER)
Formaidehyde Bwi2 ug 0.16 015 |ND a10 | < 014 n.5
Acetaldehyde Bw2 o 0.16 0.16 Q13 0.15 11.58
Acrolein Bw2 pg |ND 010 {ND 010 IND 010 |ND 010 0,00
Propanal Bwi2 ug  |ND 0.10 [ND ¢10 |ND 010 |ND 0.10 0.00
Aceione Bwi2 m 0.26 0.26 0.19 024 17.08
Crotonaldehyde Bw1.2 ug [ND 019 |ND 0.10 _|ND 010 IND 0.10 0.00
Isobutyraldehyde Bwi2 ug |[ND 010 ]~ND 0.10 |ND aio |ND 0.10 0.00
Methy! Ethy! Kewone Bwi2 ug | ND 010 0.19 045 | < 0.25 73.68
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CARB 430

DATE DATE ENTERED: (1/17/93

PLANT: Landfill Gas ICE
CITY: Confidential
RUN#1,2,3

SAMPLE LOCATION: STACK

TEST DATE: 16/12/93

OPERATOR: Jon Kawaguchi
ENTERED BY: Dave Hansell
CHECKEDBY:

CORRECTED SAMPLE CONCENTRATION {ng/mi) Br>3 Cic=Sic-Average(Bic), Br<$ Cic=5*Average(Bic)
RUN NUMBER . - - R1 R2 R3 AVE RSD
ISAMPLE
Formaldehyde Cic ng/ml C ] 168.39 C | 3305.99 C | 4278.02 C | 2584.14 83.12
Acsuldehyde Cic ag/mi C| 862051 < C | 63097 C | 50107 ] <« C] 66536 21.34
Acrolein Cic ng/m| NA| 34133 | < NA| 297.03 NA| 262.89 | < NC| 30041 13.09
Propanal Cic ng/ml! < NA] 5255 | < NA| 3861 NA| 2990 < NC| 40.35 28.32
Acetone Cic ng/mi C | 207.68 RL | 135.09 RL|] 13509 « C ] 159.28 26.31
Crotonaidehyde Cic ngfml | < NA| 61.22 | < NA| 4356 | < NA| 4381 < NC| 4953 2044
Iscbutyraldehyde Cic ng/ml IND NA| 1020 | < NA| 1386 JND NA 1031 < NC! 11.46 18.17
Methyl Ethyl Ketone Cic ngiml RL| 13333 [ND NA| 990 RL| 13333 | < NCi 9219 T77.30
CORRECTED SAMPLE CONCENTRATION 1 {mg/dscm), Ce.1=Cic*(Swi.] +Swi.2)/VmSut/1e06
RUN NUMBER - - Rl R2 R3 AVE RSD
SAMPLE
Formaldehyde Cc.l | mg/dscm Cl on2 C | 23458 C| 2974 C|{ 181 $3,08
Acetaldehyde Ce.l | mgidsom Cl 0574 < C | 0447 C | 0350 < C 0.46 24.58
Acrolein Cc.l | mg/dsem NAI 0227 | < Na| 021 NA{ 0183 | < NC] 021 10.85
Propanal Ced |mgidsem| < NAJ 0035 | < NA| 0.027 NAl 0021 | < NC| 00 25.63
Acetone Ccl [mydsm| < c| 0138 RL| 0.09¢ RLj 009¢ | < c| ou | 22m
Crotonaldehyde Ced |mg/dsom| < NA|] 004t | < NA| 0031 | < NA 0030 | < NC| 003 17.10
Isobuiyraldehyde Ce.l [mg/dsem | ND NA| 0007 | < NA 0.010 IND NA} 0007 | < NC| o001 20.39
Methy! Ethyl Ketone Cc.1 | mg/dsem RL] 0089 IND NA{ 0.007 RL] 0093 | < NC| 006 76.99
CORRECTED SAMPLE CONCENTRATION 2 (ppbv), Cc,251000*24.05/Mw
RUN NUMBER - - Rl R2 R3 AVE RSD
SAMPLE
Formaldehyde Cc.2 ppbv C 90 C | 18% C| 238 C | 145131] 8308
Acelldehyde G2 ppbv C 34 < C A5 < C 191 < C | 24981 24.58
Acrolein Ce.2 ppbv NAL 97 < NA 90 < NA] 78 < NC| 8874 10.85
Propanal Cc2 | ppbv < NA| 14 < NA 11 < NA 9 < NC| 1148 25.63
Aceione Ce2 ppbv <« C 57 RL| RL] ¥ < CF 4533 2293
Crotonaldehvde Ce.2 ppiv < NA] 14 < NA 11 < NAl 10 < NC{ 11.60 17.10
Isobutyraldehyde Cc2 ppov | ND NA 2 < NA 3 ND NA 2 < NC] 265 20.39
Methvl Ethy! Ketone Ce2 | ppbv RLE 30 |ND NA 2 RL | 31 < NC] 2099 76.99

ND - Sampie value below detection limit

< - Some sample vaiues below detection limit
C - Blank Corrected

RL - Reporting Limit

NA - Not Available
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CARB 430

PLANT: Landfill Gas ICE

DATE DATE ENTERED: 11/17/93
TEST DATE: 10/12/93

CITY: Confidential OPERATOR: Jon Kawaguchi
RUN#1,2,3 ENTERED BY: Dave Hansell
SAMPLE LOCATION: STACK CHECKED BY:
ICALCULATED DATA BYMBO]| UNITS DATA DATA DATA
[RON NUMBER Rl R2 R3 AVE RSD
[AVG. METER TEMPERATURE.
Tm = Fm + 460 Tm_ [degreesR 553.20 564.00 573.40 565.20 224
GAS SAMPLE VOLUME AT STANDARD)
COND?"ONS. ~
VmSid = 17.64Y (Ve/Tm) (Pbar + dH/13.6)| venSid | dsem 0.029 0.028 0.028 0.029 272
SAMPLE IMPINGER CONCENTRATION (ng/ml), S or Bica 1000%(S or Bwt.1+S or BwL.2)/(S or Biwt.] +S or Biwr2
RUN NUMBER - - R1 R2 R3 AVE RSD
SAMPLE
Formaldehyde Sic ng/mi 184.18 3321.78 4293.81 250993 8261
Acetaldehyd Sic ag/ml 57959 | < 648.51 | < 52062 | < 682.91 26.64
Acrolein Sic ngml M3t < 29703 | < 20289 | < 300.41 13.09
Propanal Sic_| ngml | < 5255 | < 3861 | < 299 | < 4033 | 2032 |
|_Acetone Sic ng/ml < 2469 | < 133.66 | < 12371 { < 164.02 37.44
Crotonaidehyde Sic ngmi | < 61.22 | < 4356 | < 4381 | < 49.53 20.44
Isobutyraidehyde Sic ngml | ND 10.20 | < 13.86 |ND 1031 | < 11.46 18.17 |
Methyl Ethy Ketone Sic ng/m! 15.82 IND 990 | < 1392 | < 13.21 22.86
BLANK
Formaldehyde Bic | ngml 1368 | < 1306 | < 205 | < 1579 [ 26m
Acetaldehyde Bic ngiml 18.95 16.32 17.37 17.54 1.53
Agolein Bic ngml_| ND 10.53 | ND 1053 |ND 1053 | ND 10.53 0.00
Propanal Bc | oym [ND | josi [ND | ios3 [ND | ios3 [wp | ias3 | o0
Aceione Bic agimi 24.74 2947 26.34 27.02 878
Crotona idehyde Bic agml | ND 10.53 | ND 1053 |ND 10.53 { ND 10.53 0.00
Isobutyraldehyde Bic ngmmi [ ND 10.53 {ND 10.53 |ND 10.53 | ND 10.53 0.00
Methyl Ethyl Ketone Bic ngmt | < 13.68 3737 | < 2895 | < 26.67 45.02
BLANK TO SAMPLE RATIO. Br=Sic/Average{Bic)
RUN NUMBER - - RI R2 R} AVE RSD
RATIO
Formaldehyde Br C| 11.66 C | 21038 C | 271.94 16466 | 3261
Aceualdehvde Br C] 50.14 C | 3697 C | 2963 38.93 26.64
Acrolein Br NA| NA NA| NA NA| NA NA NA
Propanal Br NA] NA NAI NA NA| NA NA NA
Acelone Br Cl 360 RL| 4.95 RL| 458 6.07 37.44
Crotonakiehyde Br NA} NA NA) NA NA{ NA NA NA
Isobutyraldehyde Br NA]l NA NA[ NA NA| NA NA NA
Methyl Ethyl Kelone Br RL1 0.59 NA| NA RL] 052 0.56 9.03
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CARB 430 RUN SIIEET
Plam __ R Sample Box Number %
Ciy _ e _... Meter Box Number [1=VA
Location Meler Calibration (Y)
Cperators \-}53 — Meter dH ©
Date lofr2. /9 3 Probe Lenglh _ﬂ

Run Number

pr Probe Liner Material _S.L

rid
Stack Diam, (in.) 4 Protest Leak Rate _O:i&0ctm 0 _F (in. Hg)
Static Pressure (P%ﬂ. H20) Post Test Leak Rate 4,00} dm @ _F=_ (in. Hg) Wt
Baromelric Prassure (Pb) - (in. Hg)
Ambient Temperature (*F) __ﬂ)___
Traverse Sampling Clock Rolamster | Gas Sample| Flowrate Stack Metsr Outiat o Commenis
Point MHa. Time, Time Reading Volums, Vm Temp Temp, T .
. mén) 124 hy - i i
. L0222 | : A
s 22 | 90 e .s (MR | 39 log
Lo 32 g0 ' > 14
5" | 32 | %9  |Zecudl .5 39 a4 V.29 37 =g
20 | <> ) .5 29 ot | KW (375 4-?; B
25 | d3 | %0 SH. S 3% 06
30 Sz | 9 31l .5 39 |0t
3¢ s32 | %o AR 39 ob Fuef €52 Sckrq
de |02 | §o  Nf24| < 0 06 L 775 o4t By
4s | a2 | ¢o Kw 40 | gt
X Lz s 5 I YA
S| 17 | 90 s 4t e
Ld | 22 | %0 12929z .5 @ 0L
|
|
I I l .. Flowrate 51 C.52 liters’min +- 1
Pretest Probe Pucze -VlthL\ckGA
Presest l2ak check with Charcoal Tube
. Where gloves when cperating train
~varagwialal
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CARB 430 RUN SIIEET
Plaml _ - Sample Box Number Sheet (' of ]
City e ~. . Meler Box Numbar
Localion - Meter Calibration (Y) o ’
Operators ~J L Meter dH @
pate __ /0712793 Probe Length _44 7
Run Number ___ J# _( Probe Liner Materis! S : £ N
Siack Diam, (n) _ 12, S Pretest Leak Rate &, 00 cim © (in. Hg) / - -
Slalic Pressure (Pa) ﬂL (n. H20) Post Test Leak Rate .00 dm @ _ 2~ @in. Hg)
Barormetric Pressure (Pb) 2. ¥ (in. Hg)
Ambient Tempersturs (*F)
=t |

Traverss | Sampling Clock Rotamet Gas Sample} Flowrate |  Stack | Meler Outlet Commants
Point No. Time, Time Reading Volums. Vm Tamp T

T (I_Jlti’n.) {24 M) liters/min [Wla]

1 O?Z;' 4

S 322 | | Krtosmeter M’% prie)

/5 4z

20 Y7

Fuel 206 acrrqg

Ro) 1950 4T B¢

$0

26 | 52 | B0 Immdd.s [\ | 36 o0
7o z
o

6902

(2.

Fuel Fod sccvq

17

H152 K K pee

20
35 _
Jlé_ 07 | S 1Z12\|-S ds
S
S
oo

10

X 4
z2-| SO0 L3I0l z
22| %o 7%"

... Flowrate at 0.80 liters/min +/- 10%

Pretest Probe Purge with Stack Gas
Pretest leak check with Charcoal Tube

Where gloves when operating train

Averagnijolal
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CARB 430 RUN SIIEET

[ Prant _ Sampla Box Number Sheet of
City —_— . —... Meler Box Numbar M .
Location Meter Calibration (Y) =
Operators %— Moeter dH € _Lf
Dale P Wi Probe Length
Run Number = Probe Liner Material _'5é__ -
Stack Diam, (in.) LA S Pretosi Leak Rate . O cim @ _Z__ (in. Hg)
Stalic Prassure (Pa) 4 (in. H20) Post Test Leak Rate .20 dm @ _S_ (in. Hg)
Baromelric Prassure {Pb) - (in. Hg)
Ambient Temparature (*F)
Traverse | Sampling Cioex Rotamater | Gas Sample| Flowrate | Staek nm:y g::.l L B Commants
Pont Ne. Time, Time Reading Volume, Vm Temp Temp, Tm TIRD.
T ll)onﬂ ] {24 W) 7
g3z
T
o ! 33 | ¥ s mr.e (MR | €72 | 0e
16 4z ga byt S 14
IS | uz I 29% ot <5 % oL
20 S2. | %O | S ¢ i o Fuel 43! Screds
25| 52 %0 24l s 4% | ot | /8FSxe) kT A2,
30 /gaz. | g PH3P] o 49 | og
31 072 D P K S dT | 0¢
do le. | 9D L2814, 5 4 | Op -
w1 13 | 90 S 5 106 | fiel 43¢ Scchy” _
53 | 22 | % (-5~ 4 106 | ¢oav V="V ) 7. Y73
SsXT y N é:z') ' S- f O-L
Lg | =2 | So w920l & Y IS ‘
€
|
: I
| i
i | | | ._ Flowrate az 0.5C litees’min +- 10%
f ‘ Pretest Probe Purge with Stack Gas
; Pretest Jeak check with Charcoal Tube
; N | Where gloves when operating train
averago/Tolal ’ v

”

A-35



0%
oxre
ofile
gy

ofar

. fi}

Energy and
Environmental
esearch Corporation

CHAIN OF CUSTODY

Plant Page / of
Location SYeek Project No. f -? 75 = P.O No.

Sample No, Test No, TestDatg Description
189507 === mrs U292 Foe! den com ,
[SYS17): @;Z { oy _//-(2-93

[SYS /¥ 22 Bash  {-12-93 A [k hyele
/959879 - 2o/ Qo fowr [/ -£2- 93 ol by b
1859520 . DXLBA kit~ 12-37
430079 . [T P [(2[2-93
139630, L KTl Bk 1/-/2-93

/3%632: . ToTdBehpolt V/~r2-92

139629 . T 8wk By /70352
L3363Y B72 _Fey /-/2-38

/39638 . Je73 Mk )/-12-92

S$6 . [T phAET [/ 72-63
{2767 7er73 Lboh Buck__ff-12-93

Sampling system prepared by __, Jga &
Test operator Jon K

Sample recovery by _Joe= Kk
E :I * : fzv '

Laboratory analysis by, ‘ ' Date

Rae Reason
P53 lo~1Y-53

e ———
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 154517
ID#: 9310112-01A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Sample Volume. (mL):

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.21
Acetaldehyde 0.10 0.24
Acrolein 0.10 0.61
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 0.22
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9310112 EER

~ AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9310112
Work Order Summary

CLIENT: Mr. Jon Kawaguchi BILL TO: Same
Energy & Environmental Research
8001 Irvine Blvd.
Santa Ana, CA 92705

PHONE: 714-552-1803 INVOICE # 2057

FAX: 714-859-3194 P.O. #

DATE RECEIVED: 10/14/93 PROJECT #

DATE COMPLETED: 10/26/93 AMOUNTS: $2,873.80
DATE RE-ISSUED: 10/30/93 To amend reported data.

FRACTION # NAME TEST PRICE_
OlA 154517 TO-5 $225.00
0lAA 154517 Duplicate TO-5 NC
01B 154518 TO-5 $225.00
01BMS 154518 Matrix Spike TO-5 NC
01C 154519 TO-5 $225.00
01D 154520 TO-5 $225.00
02A 139619 TO-5 $225.00
02B 139630 TO-5 $225.00
02C 139632 TO-5 $225.00
02D 139629 TO-5 $225.00
03A 139634 TO-5 $225.00
03B 139635 TO-5 $225.00
03C 139636 TO-5 $225.00
03D 139637 TO-5 $225.00
04A Lab Blank TO-5 NC
05A Lab Spike TO-5 NC
Shipping (10/11/93 @ $86.90 and 10/14/93 @ $86.90) $173.80
LAB NARRATIVE:

Trip Blank and Trip Spike n

Q = Exceeds Quality Control limits of 70% to 18

e A e i

CERTIFIED BY: oot /A oot DATE:J%%ZZ%
Laboratory Director '

180 BLUE RAVINE ROAD, SUITEB « FOLSOM, CA 95630
(916) 985-1000 = FAX (916) 985-1020
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 154518
ID#: 9310112-01B

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5}
High Pressure Liquid Chromatography

File Name: =~

Dil. Factor: = ..

Sample Volume {mL):

Compound Det. Limit (uG) Amount (uG}
Formaldehyde 0.10 3.4
Acetaldehyde 0.10 17
Acrolein 0.10 6.1
Propanal 0.10 0.93
Acetone 0.10 4.5
Crotonaldehyde 0.10 1.1
Isobutyraldehyde 0.10 Not Detected
Methy! Ethyl Ketone 0.10 0.13
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 154517 Duplicate
ID#: 9310112-01AA

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: i

Dil: Factor:

Sample Volume (mL):

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.20
Acetaldehyde 0.10 0.23
Acrolein 0.10 0.56
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 0.14
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 154519
ID#: 9310112-01C

Aldehydes and Eetones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

meNgmg: s

DiliFactor:

Sample Volume (mL):

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.10
Acetaldehyde 0.10 0.20
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.21
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 0.16
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 154518 Matrix Spike
ID#: 9310112-01BMS

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name:

Dil. Factor:

Sample Volume (mL):

Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 69 Q
Acetaldehyde 0.10 41 Q
Acrolein 0.10 78
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked

@ = Exceeds Quality Control limits of 70% to 130% due to matrix effects.
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139619
ID#: 9310112-02A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: . m; 10/12/93
Dil. Factor: = on:  10/18/93
Sample Volume (mL): 10721793
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 62
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 154520
ID#: 9310112-01D

Aldehydes and Eetones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name:

Dil. Factor:

Sample Volume :

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.16
Acetaldehyde 0.10 0.16
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.26
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139632
ID#: 9310112-02C

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

FileName: =

Dil. Factor:

Sample Volume {mL):

Compound Det. Limit (uG} Amount {uG)
Formaldehyde C.10 Not Detected
Acetaldehyde 0.10 0.15
Acrolein C.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.30
Crotonaldehyde 0.10 Not Detected
Iscbutyraldehyde 0.10 Not Detected
Methy! Ethyl Ketone 0.10 0.52
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139630
ID#: 9310112-02B

Aldehydes and Eetones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: -

Dll.Factor: -

Sunple VQIMQ(HIL) e

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 5.1
Acetaldehyde 0.10 13
Acrolein 0.10 5.9
Propanal 0.10 0.68
Acetone 0.10 2.6
Crotonaldehyde 0.10 0.78
Isobutyraldehyde 0.10 0.18
Methyl Ethyl Ketone 0.10 Not Detected

A-47



9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139634
ID#: 9310112-03A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: = -

Dil. Factor:

Sample Volume (mL):

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 78
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139629
ID#: 9310112-02D

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.15
Acetaldehyde 0.10 C.16
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.26
Crotonaldehyde 0.16 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 0.19
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139636
ID#: 9310112-03C

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: -

Dil. F..ctor' S

Sampte Vohnne (mL)

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.29
Acetaldehyde 0.10 0.20
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.32
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139635
ID#: 9310112-03B

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 5.3
Acetaldehyde 0.10 10
Acrolein 0.10 5.0
Propanal 0.10 0.48
Acetone 0.10 2.3
Crotonaldehyde 0.10 0.75
Isobutyraldehyde 0.10 Not Detected
Methy! Ethyl Ketone 0.10 0.17
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9310112-04A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.17

Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone - 0.10 0.70
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: 139637
ID#: 9310112-03D

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: 01838 Collection: 10/12/93
DIl Factor: = .10 date of Extraction: 10/18/93
Sample Volume (mL): 9,8 o
Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 0.13
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.19
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 0.45
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9310112 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Spike
ID#: 9310112-05A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

File Name: =

Dil, Factor:

Sample Volume (mL):

Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 82
Acetaldehyde 0.10 73
Acrolein 0.10 a8
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked
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9310111 EER

AIR TOXICS LTD.

SAMPLE NAME: 154509
ID#: 9310111-01A

NATURAL GAS ANALYSIS by ASTM D-1945
GC/TCD/FID

Compound Det. Limit (9) Amount (%)
Oxygen 0.001 0.19
Nitrogen 0.001 0.93
Carbon Monoxide 0.001 Not Detected
Methane 0.001 94
Carbon Dioxide 0.001 1.2
Ethane 0.001 2.8
Propane 0.001 0.76
Isobutane 0.001 0.096
Butane 0.001 0.14
Neopentane 0.001 Not Detected
Isopentane 0.001 0.044
n-Pentane 0.001 0.035
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 ] Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 Not Detected
Ethyne 0.001 Not Detected
C6+ 0.010 0.075
Total (%) = 100

BTU/Cu. Ft. = 1000
Specific Gravity (Air = 1.000) = 0.59

Container Type: Tedlar Bag
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——

~AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

Work Order Summary

CLIENT: Mr. Jon Kawaguchi BILL TO: Same

Energy & Environmental Research

8001 Irvine Blvd.

Santa Ana, CA 92705
PHONE: 714-552-1803 INVOICE # 2130
FAX: 714-859-3194 P.O. #
DATE RECEIVED: 10/14/93 PROJECT -
DATE COMPLETED: 11/3/93 AMOUNTS: $175.00

RECEIPT

FRACTION # NAME IEST VAC./PRES. PRICE
0lA 154509 ASTM D-1945 Tedlar Bag $175.00
02A Lab Blank ASTM D-1945 NA NC

9310111 EER

WORK ORDER #: 9310111

CERTIFIED BYM&@W
Laboratory Director

180 BLUE RAVINE ROAD, SUITE B = FOLSOM, CA 95630

(916) 985-1000 » FAX (916) 985-1020
A-57
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9310111 EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9310111-02A

NATURAL GAS ANALYSIS by ASTM D-1945
GC/TCD/FID

Compound Det. Limit (%) Amount {%)
Oxygen 0.001 Not Detected
Nitrogen 0.001 100

Carbon Monoxide 0.001 Not Detected
Methane 0.001 Not Detected
Carbon Dioxide 0.001 Not Detected
Ethane 0.001 Not Detected
Propane 0.001 Not Detected
Isobutane 0.001 Not Detected
Butane 0.001 Not Detected
Neopentane 0.001 Not Detected
Isopentane 0.001 Not Detected
n-Pentane 0.001 Not Detected
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 Not Detected
Ethyne 0.001 Not Detected
C6+ 0.010 Not Detected

Total (%) = 100

BTU/Cu. Ft. = NA
Specific Gravity (Air = 1.000) = NA

Container Type: NA
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Appendix B.1. CEM Calibrations and Calculations
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Appendix B.2. Flow Calculations and Run Sheets
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PLANT

oANA bl L Y L L L LIRAY Cioe

DATE __ /¢/fes /73
LOCATION =~
STACKID. _ G35«
PITOT NO/Cp/é27 39 TC# ST
BAROMETRIC PRESSURE, In Hg__%¢ 7 ¢
STATIC GAUGE PRESSURE, In H20=¢ -
OPERATORS___JF/~, J &<

PITOT PRE TEST LEAK CHECK_ (4. =<7
PITOT POST TEST LEAK CHECK

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE | CLOCK 24 | VELOCITY| STACK SWIRL

' /4&5( C+ A5 | 0t | 4o
2 3 ldg) Y 3 |53
5 | - CE 182 2 g5 |gsw
d oF | dg ¢ 0q _14¢|
5 E | di s 6% |44
L |- ¢H | dee & CL | 455

AVERAGE

‘AVERAGE

SWIRL ACCEPTANCE LIMITS RtMeanAvg ap =

Z(Ap )"
i

Average(abs. value) less than 10°
No points with reverse flow
No more than 4 points above 30°

AP MINIMUM LIMITS

Conditions for more sensitive manometer

1. For 12 or more points on a velocity
traverse: 10% of the points's Ap < 0.05"

2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05"

N

Rt MeanAvgTs =

¥Tsy'®
[}
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FLOW RATE

PLANT: RFG Process Heater
CITY: Confidential
RUNNO: 1,2

DATE ENTERED: 11/30/93

DATE:

11/13,1493
OPERATOR: Jon Kawaguchi
ENTERED BY: David Hansell

SAMPLE LOCATION: STACK CHECKED BY:

[DATA ENTRY SYMBOL] UNITS | DATA | DATA DATA DATA

RUN NUMBER R1 R2 Averige

ROUND STACK, DIAMETER ds inches 98.0 98.0 93.00

RECTANGULAR STACK, LENGTH L inches

WIDTH w inches

AVERAGE STACK TEMPERATURE Fs | degreesF 4536 4825 468.0

AVERAGE METER TEMPERATURE Fm | degrees F 74.0 85.0 79.5
|BAROMETRIC PRESSURE Poar in. Hg 30,01 30.01 30.010

STACK STATIC PRESSURE Pz in. H20 -0.120 -0.130 -0.125

AVG. DELTA H dil in, H20 1.000) 1.900) 1.450]

AVG. VELOCITY HEAD dpP in. H20 0.06 0.09 0.076

PITOT COEFFICIENT Cp 0.840) 0.840 0.840)

GAS SAMPLE VOLUME vm | cubic ft. 3.3 28.5 29.900

METER CALIBRATION FACTOR Y 1.000 1.000) 1.000)
TOTAL SAMPLING TIME min | minutes 60 40 50.000
STACK GAS OXYGEN CONTENT Co2,m % 9.88 9.88 9.830
STACK GAS CARBON DIOXIDE CONTENT Cco2.m % 6.52 6.92 6.920
{TOTAL IMPINGER GAIN (WATER & PARTICULATE) Ww grams 82.4 77.7 80.050
CALCULATED DATA SYMBOL| UNITS | DATA DATA DATA DATA
RUN NUMBER - - R1 R2 Average |
STACK AREA, As = 3.14%(ds)**2/576 (ROUND) As 5q. feel 52.382 $2.382 52.382

= L * W/144 (RECTANGUIL.AR) 0.000] 0.000] 0.000
AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts | degreesR 913.6 942.5 928.0
AVG. METER TEMPERATURE, Tm = Fm + 460 Tm | degrees R 5340 545.0 539.5
GAS SAMPLE VOLUME AT STANDARD CONDITIONS,

VmStd = 17.64Y (Vm/Tm) (Pbar + dH/13.6) YmSid | cubicft. 31.1 27.8 29.5
VOLUME OF WATER VAPOR, VwSid = 0.04707*Ww VwStd | cubicft. 39 3.7 1.3
MOISTURE FRACTION, Bws = VwStd/(VmSid + VwStd) Bws - 0.111 0.116 0.114
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2m}+

0.44(Cco2,m)+0.28{ 100-(Co2.m)-(Cco2,m)} Md | gig-mole 29.50 29.50 29.50
WET STACK GAS MOLECULAR WEIGHT,

Mw = Md(1-Bws)+18.0(Bws) Mw R/g-mole 28.23 28.17 28.20
ABSOLUTE STACK PRESSURE, Ps = Pbar + Pg/13.6 Ps in. Hg 30.00/ 30.00 30.00)
STACK GAS VELOCITY

vs = 85.49 Cp { sqri[(dP*Ts) (Ps*Mw)] } vs fus 18.7 226 20.7

v = 0.3048 * vs vsm mis 5.70! 6.90! 6.30
ACTUAL STACK GAS FLOW RATE, Q = 60*vs*As Q acf/min $S8776.4]  71145.1 64960.3
DRY GAS STACK FLOW RATE (DRYSTP)

Qsd = 17.64*Q*(1-Bws)*(Py/Ts) Qsd decf/min 3027321 353049 32789.0]
Qsdm = Qud/35.32 Qsdm | dscnvmin ssul 999.6| 928.3
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PLANT ___
DATE 073
LOCATION
STACK L.D.
PITOT NO./Cp_lé2 ¥ TC#
BAROMETRIC PRESSURE, In Hg_J3¢. 0t
STATIC GAUGE Pl_usssggl In H20_= 0 2~
OPERATORS __ £/~ <)

PITOT PRE TEST LEAK CHECK
PITOT POST TEST LEAK CHECK _4

Vel b b A A NTAMYY RN

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE | CLOCK 24 | VELOCITY| STACK SWIRL

1. For 12 or more points on a velocity
traverse: 10% of the points's Ap < 0.05"

2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05"

> (msi*?
N

B-12

TRAVERSE | CLOCK 24 | VELOCTTY| STACK | SWIRL
POINT | HRTIME | HEAD(Ps) | TEMP ANGLE POINT | HRTIME | HEAD(Ps) | TEMP ANGLE
NUMBER InHO | (Ts°F NUMBER mHO | (TsF

( |1330 ] o5 | 4t \ 0S lds
2 a7 | 4.9 2 Ok | dd2
2 | AP+ | 0F | 470 2 o7 | 439
o4 o | 450 ¢ o7 |aag
s oF | 44X s 67F | 4SS
lo ez
¥ 3 [a 6& 453
!
AVERAGE AVERAGE ‘
SWIRL ACCEPTANCE LIMITS At Mean Avg Ap = 90°
Average(abs. value) less than 10° Y (apsi) "
No points with reverse flow \
No more than 4 points above 30° N
- - R MeanAvgTs =
Conditions for more sensitive manometer

-90°

~



dodvddsariiivnune vl L AINAY CIKDE

PLANT

DATE NI
LOCATION ,
STACKID._7%" -
PITOT NOJCp_/ls/ 59 TCH_¢, ¢
BAROMETRIC PRESSURE, In Hg___ 3¢ ¢ |
STATIC GAUGE PRESSURE, In H20 =<, /3
OPERATORS___fF~ J (< .
PITOT PRE TEST LEAK CHECK _&Gc e ¢/

PITOT POST TEST LEAK CHECK

SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE | CLOCK 24 | VELOCITY]| STACK SWIRL TRAVERSE | CLOCK 24 | VELOCITY] STACK SWIRL
POINT HRTIME | HEAD(Ps) | TEMP ANGLE POINT HRTIME | HEAD (Ps) | TEMP ANGLE
NUMBER In HX (Ts)’°F NUMBER In. K20 (Ts)°F
/ ce. | dic¢ ! c 1 |45y
3 e.to | 444 2 e | s
b o oy | d9¢ 3 10 |G
d O] | 4F¢| 4 &3 | 43
= G4t 5t 0| 4250
2 ¢ [¥5¢ L ot | 4o
AVERAGE AVERAGE !
SWIRL ACCEPTANCE LIMITS At Mean Avg Ap = 90°

Average(abs. value) less than 10° Z(Ap;i)m
No points with reverse flow .
No more than 4 points above 30°

AP MINIMUM LIMITS ™ . N

. .. Rt MeanAvgTs =
Conditions for more sensitive manometer
1. For 12 or more points on a velocity Z(Tsi) n
traverse: 10% of the points's Ap < 0.05" '
2. For <12 points on a velocity traverse —_—
more than 1 point's Ap <0.05" N

-90°
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IMPINGER WEIGHT SHEET

Plant/city:

Location: __

Run No.:

Train Set No.d’%t't‘

Operator:

Run Time:

Impinger Solution
No. Used

Lz

Solution
(ml)

/oo

Configuration

Lhadefieef Fra

Initial
Wt. gain

1

7z /10

ety

Silica

gs

Final
Initial
Wt. gain

pm—

/Tl

Final
Initial
Wt. gain

Final
Initial
WL, gain

3@;; /2.

Final
Initial
WL, gain

Final
Initial
Wt. gain

Flask Final

Initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams) <Y 2. 4

Train set up: Date:

Signature:

Train recovery: Date:

Signature:

B-14
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IMPINGER WEIGHT SHEET

Plant/city: _
Location:
Train Set No. /ﬂadt RunNo.. 2

Operator: r. Fﬂrh&—\ﬂ(ez
Run Time: 40 o

Impinger Solution Solution Configuration Weight Inspection
No. Used (ml) (grams) Comments
1 DT 100 u,{od‘ fmal GT50
Initial L30.0
Wt. gain 1.
> O)T (0O &S Fnal 7 27.0
Initial 320.0
Wt.gain §49. O
s £ MY }Mgp/ Final 4%3. K4
I Initial 2.9
WL, gain {.
4 Silita %_ )Moa/ Final [ 50_0_
Initial (,3}5.2
Wt gain __ /.0
5 Final
Initial
Wt. gain
6 Final
Initial
Wt. gain
Flask Final
Initial
Wt. gain
TOTAL WEIGHT GAIN OF IMPINGERS (grams)
Train set up: Date: Jn- 13- 73
Signature: D)

Train recovery: Date: -/ "/" f ?
Signature:
8-17 E
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nergy and
') nvironmental _
esearch Corporation

Z@Q/ /@t-f/o 5{/”/

CHAIN OF CUSTODY
Plant Page ( of _2 —
Unit —_ ' ,
Location _SZec b Project No. £ 323-029 P.O No.
Sample No, Test No. Jest Date Description
/SYUSL L [ Lolidlis Bl l
/SUSeT \ g et
/SUSF-¢. 2 Lbet
/5YSZ2 2- bl
/S452F . 3 DAt of
—s 4t 2 = — |
[ 5USCF 6 > v/ '
/SUS 79 4 Vv _SByse Ny

Sampling system prepared by (& &
Test operator _@;,
Sample recovery by 2

Relinquished By Recieved By Time DRate Reason
Laboratory analysis by ' Date
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Applied P & Ch Laboratory
oo v men 3. Pomeen, a0 A PCT, Analytical Report

Tel: (900) 623-5148 Fax: (909) 623-3199

Analysis of VOCs in Air 801-934305 Page2 of 3

Concentration
Component Analyzed Method Unit PQL 154566 154867 134873 154874 154578 154877 154879
Diluted Undiluted Undiluted Diluted Undiluted Diluted  Blank
9343051 03-4395-7 9543053 93-4305-4 $3-4306-F §3-4398-6 93-4395.7

Paraffins (C4-C§)

n-Butane To-14 ppbV § ND. - - ND. - N.D. N.D.
Isobutane TO-14 ppbV B N.D. - - N.D. - N.D. N.D.
n-Pentane TO-14 ppbV § N.D. - - N.D. - N.D. ND.
Isop [2-methylbutane]* TO-14 ppbV § ND. - - N.D. - N.D. N.D.
Neopetane [3,3-dimethylpropane]* TO-14 ppbV § ND. - - ND. - N.D. ND.
n-Hexane TO-14 ppbV § ND. - - N.D. - N.D. N.D.
2-Methylpentane TO-14 ppb¥ 5 N.D. - - N.D. - N.D. N.D.
3-Methyipentane To-14 ppbV¥ 5§ N.D. - - N.D. - N.D. ND.
2,2-Dimethylbutane To-14 ppbV 5 N.D. - - N.D. - ND. N.D.
2,3-Dimethylbutane TOo-14 ppbV § N.D. - - ND. - N.D. ND.
Aromatics
Bensene To-14 ppbV § ND. - - ND. - ND. . ND.
Toluene To-14 ppbV § N.D. - - N.D. - ND. -ND.
Ethyl Benpene To-14 ppbV § N.D. - - N.D. - N.D. N.D.
m,p-Xylenes TO-14 ppbV b N.D. - - ND. - ND. N.D.
o-Xylene To.14 ppbV § ND. - - N.D. - N.D. ND.
Styrene To.14 ppbV § ND. - - ND. - ND. ND.
1,3,5-Trimethylbensene TO-14 ppbV 5 ND. - - ND. - N.D. ND.
1,2,4-Trimethylbenzsene TO-14 ppbV § N.D. - - ND. - N.D. N.D.
Phenol TO-14 ppbV § ND. - - N.D. - N.D. N.D.
Naphthalene TO-14 ppbV § ND. - - ND. - ND. ND.
Naphthenas
Cyclopropane To-14 ppbV 5 ND. - - ND. - N.D. N.D.
Cyclobutane TO-14 ppbV § ND. - - N.D. - ND. N.D.
Cyciopentane To-14 ppbV 5 N.D. - - ND. - ND. ND.
Cyclchexane TO-14 ppbV § N.D. - - N.D. - ND. ND.
Ketones
Acetone To14 ppbV b N.D. - - ND. - ND. ND.
Butanone TO-14 ppbV 3§ N.D. - - N.D. - N.D. N.D.
1,3-Butadiens - To-14 ppbV § ND. - - ND. - N.D. ND.
Propadiene To-14 ppbV § ND. - - ND. - ND. ND.
Olefins
1-Butens TO-14 ppbV 5 ND. - - ND. - ND. ND.
cis-2-Butene To14 ppbV § N.D. - - ND. - ND. ND.
trans-3-Butene TO-14 ppbV § N.D. - - N.D. - N.D. ND.
2-Methylpropene To-14 ppbV 5 N.D. - - ND. - ND. N.D.
1-Pentene To-14 ppbV 5 N.D. - - N.D. - N.D. ND.
cis-3-Pentene To14 ppbV § N.D. - - ND. - N.D. N.D.
trans-3-Pentene To-14 ppbV § ND. - - ND. - ND. ND.
2-methyl-2-Butene To-14 ppbV 5 N - - ND. - N.D. ND.
3-mathyl-1-Butene To-14 ppbV § ND. - - N.D. - ND. ND.
3-methyl-1.Butene TO-14 ppbV 5 N.D. - - N.D. - ND. ND.
B-21
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Anpljgd E & Qh Lgbg;agogy

4088 E. Mission Blwd., Pomona, CA 91768

Tel: (909) §23-5148

Submitted to:

Fax (909) 8623-3199

APCL Analytical Report

Energy and Environmental Research Corporation

Attention: Dave Hansell
8001 Irvine Blvd. ~

Service 1D #: 801-934395
Collected by: Walied E.
Collected on: 10/15/93

Sample description:

Received : 10/15/93
Tested :
Reported : 10/26/93

10/16-17/93

Santa Ana, CA 92706 Air Samples
Tel: (714)562-1803 Fax: (714)857-1943 Plant:
Analysis of Volatiles in Air 801-934395 Pagel of 3
———
Concentration
Component Analysed Method Unit PQL 184566 184867 154873 154574 134876 134077 184879
Diluted Undiluted Undiluted Diluted Undiluted Diluted  Blank

93-4396-1

93-4358-2 9343953 95-4308-4 9343948 93.-4308-8 9343057

Chiorinated Hydrocarboms

Chioromethane TO-14
Bromomethane TO-14
Chloroethane TO-14
1,1-Dichloroethene TO-14
Methylene Chiloride TO-14
1,1-Dichloroethens TO-14
cis-1,2-Dichloroethene TO-14
Chioroform TO-14
1,1,1-Trichloroethane TO-14
Carbon Tetrachloride TO-14
1,2-Dichloroethane TO-14
Trichloroethene TO-14
1,2-Dichloropropans TO-14

cis-1,3-Dichloropropene TO-14
trans-1,3-Dichloropropene TO-14

1,1,2-Trichloroethane TO-14
Tetrachloroethene TO-14
Ethylene Dibromide TO-14
Ethylene Dichloride TO-14
Chlorobensene TO-14
1,1,2,2-Tetrachiorosthane  TO-14
1,3-Dichlorobensene TO-14
1,4-Dichlorobensene TO-14
Chlorotoluene TO-14
1,2-Dichiorobensene TO-14
1,2,4-Trichlorobensene TO-14
Hexachlorobutadiene TO-14

trans-1,2-Dichloroethene TO-14
1,1,1,2-Tetrachloroethane  TO-14
Carboan Disulfide TO-14

ppbV
ppbv
ppbV
ppbV
ppbV
ppbV
ppbv
ppbV
ppbV
ppbV
ppbVv
ppbV
ppbV
ppbVv
ppbV
ppbV
ppbV
ppbV
ppbV
ppbvV
ppbVv
ppbV
ppbV
ppbV
ppbV
ppbV
ppbV
ppbV
ppbv
ppbV

muumwuaumuummmmmmu‘aa‘uummmmo‘mum

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.

N.D.
N.D.
ND.
ND.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
ND.
N.D.
N.D.
N.D.
N.D.
N.D.

CADMS ELAP CERTIFICATION NUMBER 1431
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AQD'I'QSJ E & ()b Lgbgzatorx

oo r tmin s remen cavre - APCL Analytical Report

Tel: (800) 623-5148 Fax (909) 623-3199

Analysis of VOCs in Air 801-934395 Page3 of 3
o Concentration

Component Analysed Method Unit PQL 154568 154867 154875 184874 154876 184677 154879

Diluted Undiluted Undiluted Diluted Undiluted Diluted  Blank

9343951 93-4308-7 $3-4306-3 $3-4395-4 93-4395-5F 93-4395-& 9343987

Acetylenes (C4-CB)

1-Butyne® To-i4  ppbV § ND. - - N.D. - N.D. N.D.
3-Butyne TO-14 ppbV § ND. - - ND. - ND. ND.
1-Pentyne To-14 ppbV 5 ND. - - N.D. - N.D. ND.
2-Pentyne To.14 ppbV 5§ N.D. - - ND. - N.D. N.D.
Ethers
MTBE To-14 ppbV § ND. - - ND. - N.D. ND.
Dimethyl Ether To-14  ppbV § N.D. - - N.D. - N.D. ND.
Ethyl Methyl Ether® To-1«  ppbV § N.D. - - N.D. - N.D. N.D.
Diethyl Ether To-14 ppbV 5 N.D. - - ND. - N.D. ND.
Ethyl Propyl Ether* To-14 ppbV 5 N.D. - - ND. - N.D. ND.
Dipropyl Ether TO-14 ppbV 5§ ND. - - ND. - ND. ND.
VOCs by GC/FIDs '
Methane TO-14/FID ppbV 500 - 11,000 9,000 - 9,500 - -
Ethane TO-14/FID ppbV 500 - ND N.D. - ND - -
Propane To-14/FID ppbV 500 - ND. N.D. - ND - -
Ethene TO-14/FID ppbV 500 - ND. N.D. - ND - -
Propene TO-14/FD ppbV 500 - ND. ND. - N.D - -
Ethyne TO-14/FID ppbV 500 - N.D. ND. - ND - -
Propyne® TO-14/FID ppbV 500 - ND. N.D. - N.D - -

PQL : Practical Quantitation Limit
N.D. : Not Detected or Less Than The Quantitation Limit.

* Standards not available

CADHS ELAP CERTIFICATION NUMBER 1431
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Applied P & Ch Laboratary
on & en Bioa. Pomens, a0 A PCT, Analytical Report

Tel: (900) 623-5148 Fax: (909) 622-3199

Analysis of VOCs in Air 801-934395 Page2 of 3

Concentration
Component Analyzed Method Unit PQL 154568 154867 154873 104574 154578 154877 184579
Diluted Undiluted Undiluted Diluted Undiluted Diluted  Blank
0343061 $3-4305-1 S3-4395-3 93.4305-4 93.4305-5 93-4308-6 03-4398-7

Purafiins (C4-C8)

n-Butane To-14 ppbV 5 ND. - - N.D. - ND. ND.
Iscbutane TO-14 ppbV § N.D. - - N.D. - N.D. N.D.
n-Pentane TO-14 ppbV 5 N.D. - - N.D. - N.D. N.D.
Isop [2-methylb 1 TO-14 ppbV 5§ ND. - - N.D. - N.D. N.D.
Neopetane [2,2-dimethylpropane]* TO-14 ppbV 5§ ND. - - N.D. - ND. N.D.
n-Hexane To-14 ppbV 5 ND. - - N.D. - N.D. N.D.
2-Methylpentane To-14 ppbV 5 ND. - - N.D. - N.D. N.D.
3-Methyipentane TO-14 ppbV 5 N.D. - - N.D. - N.D. ND.
2,2-Dimethylbutane To-14 ppbV § N.D. - - N.D. - ND. ND.
2,3-Dimethylbutane TC-14 ppbV § N.D. - - N.D. - ND. N.D.
Aromatics
Bensene To-14 ppbV § N.D. - - ND. - N.D. ND.
Toluene To-14 ppbV § ND. - - N.D. - ND.  ND.
Ethyl Bensene To-14 ppbV § N.D. - - N.D. - N.D. N.D.
m,p-Xylenes TO-14 ppbV § ND. - - ND. - N.D. ND.
oXyiene To-14 ppbV 5 ND. - - ND. - N.D. ND.
Styrene To-14 ppbV § ND. - - ND. - N.D. ND.
1.3,5-Trimethylbensene TOo-14 ppbV 5 N.D. - - N.D. - ND. N.D.
1,2,4-Trimethylbensene TO-14 ppbV § N.D. - - ND. - N.D. N.D.
Phenol To.14 ppbV 5§ N.D. - - ND. - ND. N.D.
Naphthalene To-14 ppbV § ND. - - ND. - ND. N.D.
Naphthenes
Cyclopropane To-14 ppbV § N.D. - - ND. - N.D. N.D.
Cyclobutane To-14 ppbV 3§ N.D. - - N.D. - ND. ND.
Cyclopentane To-14 ppbV 5 N.D. - - N.D. - ND. N.D.
Cyclohexane To-14 ppbV § N.D. - - N.D. - N.D. ND.
Ketones
Acetone TO-14 ppbV 5 ND. - - ND. - N.D. ND.
Butanone To-14 ppbV § N.D. - - ND. - N.D. N.D.
1,5-Butadiens To-14 ppbV § N.D. - - N.D. - N.D. ND.
Propadiens To-14 ppbV 5 ND. - - ND. - ND. N.D.
Olefins
1-Butene TO-14 ppbV 5 ND. - - N.D. - ND. ND.
cie-3-Butene TO14 ppbV 5 N.D. - - ND. - ND. N.D.
trans-2-Butene TO-14 ppbV § N.D. - - ND. - ND. ND.
2-Methylpropene To-14 ppbV 5 ND. - - ND. - N.D. N.D.
1-Pentens TO-14 ppbV § ND. - - ND. - ND. ND.
cie-3-Pentene To-14 ppbV § N.D. - - ND. - N.D. ND.
trans-3-Pentene TO-14 ppbV 5 ND. - - ND. - ND. ND.
2-methyl-2-Butene TO-14 ppbV § 'ND. - - N.D. - ND. ND.
3-methyk-1-Butene TO-14 ppbV § N.D. - - N.D. - ND. N.D.
3-methyl-1.Butens TO.14 ppbV § ND. - - ND. - N.D. ND.
8-21
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CARB 430

PLANT: RFG Process Heater

DATE DATE ENTERED: L1/20/93
TEST DATE: 1041393

CITY: Confidential OPERATOR: fon Kawaguchi
RUN# 1,23 ENTERED BY: Dave Hansell
SAMPLE LOCATION: STACK CHECKED BY:
DATA ENTRY ‘FYmBol| UNITS DATA DATA DATA
RUN NUMBER . - - R1 R2 R3 AVE RSD
AVERAGE METER TEMPERATURE Fm [ degree F 73.40
BAROMETRIC PRESSURE Pbar in. Hg 30.01
AVG. DELTA H dH in. H20 0.06
GAS SAMPLEVOLUME ¥m cubic fL 1.04
METER CALIBRATION FACTOR Y 1.00
TOTAL SAMPLING TIME min minutes 60.00
SAMPLE 1ST IMPINGER VOLUME Siwt,| mi 11.80
SAMPLE 2ND IMPINGER VOLUME Siwt,2 mi 9.40
BLANK IST IMPINGER VOLUME Biwt! | mi 9.60
BIANK 2ND IMPINGER YOLUME Biwt,2 ml 9.40
|SAMPLE WEIGHTS (1ST IMPINGER)
Formaldehyde Swi,} Mg 1.60
Acetaldehyde Swi,] g 0.28
Acrolein Swi,l Mg ND 0.10
Propanai Sw,1 Bg ND 0.10
Acetone Swll g ND 0.10
Crotonaldehyde Swt.] g |ND 0.10
Isobutyraldehyde Swt, 1 pg ND 010 .
Methyl Ethyl Ketone Swt.1 ug ND 0.10
SAMPLE WEIGHTS (2ND IMPINGER)
Formaldehyde Sw,2 ug 0.12
|_Acetaldehyde Swt.2 BE 0.19
Acrolein Swt.2 ug ND 0.10
Propanal Swt,2 17} ND 0.10
Acetone Swi2 | g 043
Crowonaldehyde Swi.2 ND 0.10
Isobutyraldehyde Swi1.2 ug ND 0.10
Mdh:l Ethyl Kewone S5w,2 ND 0.0
BLANK WEIGHTS (1ST IMPINGER)
Formaldehyde Bwi, i »g 0.15
Aceusldehyde Bwi | iy 0.14
Acrolein Bwi,i ug ND _010
| Propanal Bwt,! ND 0.10
Acetone Bwt,1 ug ND 0.10
Crotonaldehyde Bwt,1 ug ND 0.10
Isobutyraldehyde Bwit ug ND 0.10
Methyl Ethyl Ketone Bw,1 ug ND 0.10
BLANK WEIGHTS @ND IMPINGER)
Formaldehyde Bw12 Mg 0.12
Acetaldehyde Bwt.2 ug 0.17
Acrolein Bw1,2 g ND 0.10
Propanal Bwt2 | g ND 0,10
Aceone Bwt,2 pg_|ND 0.10
|_Crotonaldehyde Bwt,2 pue ND 0.10
Isobutyraldehyde Bwt 2 ug ND 0.10
Methyl Ethyl Ketone Bwt 2 ug ND 0.10
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CARB 430

PLANT: RFG Process Heater
CITY: Coafidential

RUN®: 1,23

SAMPLE LOCATION: STACK

DATE DATE ENTERED: 11720/93

TEST DATE: 10/1383
OPERATOR: Jon Kawaguchi
ENTERED BY: Dave Hansell
CHECKED BY:

e(Bic), Br<S Cic=5*Average(

Bic)

CORRECTED SAMPLE CONCENTRATION (ng/ml} Br>$ Cic=Sic-Avera

RUN NUMBER _ R1 R2 R3 AVE RSD
SAMPLE
Formaldehyde Ci¢ ng/imi C| 6692
Acetaldehyde Cic ng/m! RLj 81.58
Acrolein Cic ngiml [ ND NA} 9.43
Propanal Cic | ngmi [ND NA| 9.43
Acetone Cic ng/m] < NA] 2500
Crotonaldehyde Cic ngiml {ND NA| 943
Isobutyraidehyde Cic ng/ml IND NA] 943
Muhylglh_xl Ketone Cic | ngiml [ND NA] 943
CORRECTED SAMPLE CONCENTRATION 1 gm#m). Cc.1=Cic*(Swt.1 +5wt.2)/VmSid/1606
RUN NUMBER - - R1 R2 R3 AVE RSD
SAMPLE
| Formaidehyde Ce.l_| mg/dsam c| oo4s
Acelaldehyde Ce,! | mg/dsem RL] 0.059
Acrolein Cec.l | mg/dsom | ND NA| 0.007
| Propanal Ce.l | mg/dscm [ ND NAJ 0.007
Aceione Ccl |mydsem| < NA| o018
Crotonakiehyde Ce,l dscm | ND NA| 0.007
Liobutyraldehyde Ce.l | mg/dscm { ND NA| 0.007
Methyl Ethyl Ketone Cec.l | mg/dsan | ND NA| 0.007
CORRECTED SAMPLE CONCENTRATION 2 (pptwv). Cc,2¢1000°24.05/Mw
RUN NUMBER R1 R2 R3 AVE | RSD
SAMPLE
Formaldehyde Cc2 ppbv C 3
Aceuidehyde Cc.2 ppbv RL| 32
Acrolein Ce.2 ppbv | ND B‘t 3
Propanal Cc.2 ppbv | ND NA k)
Aceione Ce2 | ppw | « NA|
Crotonsldehyde Cc2 ppv I ND NA 2
Isobutyraldehyde Ce2 ppby [ ND NA 2
L Methvl Ethyl Ketone _ Cc2 | ppbv IND NA| 2

ND - Sample value below detection limit

< - Some sampie values below detection limit
C - Blank Corrected

RL - Reporting Limit

NA - Not Available
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CARB 430

PLANT: RFG Process Heater
CITY: Confidential
RUN# 1,23

DATE DATE ENTERED: 11/20/93
TEST DATE: 101393
OPERATOR: Jon Kawaguchi
ENTERED BY: Dave Hansell

SAMPLE LOCATION: STACK CHECKEDBY:
CALCULATED DATA SYMBOl| UNITS DATA DATA DATA
[RUNRUMBER - Rl R2 R3 AVE | RSD
[AVG METER TEMPERATURE.
Tm = Fm + 460 Tm_ {degrees R 531.40
ATSTANDARD
CONDITIONS,
YmSid = 17.64Y (Vm/Tm) (Poar + dH/13.6] vmSid [ dscm 0.029
SAMPLE IMPINGER CONCENTRATION ng/ml). S or Bice 1000%(S or Bwt.1+S or BUL_ZMS or Biwt,1+8 or Biwt,2)
RUN NUMBER - - R1 R2 R3 AVE RSD
SAMPLE
|_Formaldehyde Sic _ng/m} 81.13
Acetaldehyde Sic_| ngml 217
Acrolein Sic ng/ml | ND 9.43
Propanal Sic ngiml | ND 9.43
Acetone Sic agiml < 25.00
Crotonaldehyde Sic ngiml | ND 9.43
| Lsobutyraldehyde Sic_| agmi [ND 9.43
Methy! Ethyl Keione Sic ng/mi {ND 9.43
BLANK
Formaldehyde Bic ng/ml 14.21
Acetaldehyde Bic nghmi 16.32
Acrolein Bic_ | ngml [ND 10.53
| Propanal Bic agm! | ND 10.53
|_Acewone Bic agml | ND 10.53
Crotonaldehyde Bic _ngfml ND 10.53
Isobutyraldehyde Bic ng/mi | ND 10.53
|_Methy| Ethyl Ketone Ric ngml | ND 10.53
BLANK TO SAMPLE RATIO, BraSic/Average(Bic) )
RUN NUMBER - - R1 R2 R3 _AVE RSD
RATIO
Formaldehyde Br C|] sn
Aceuldehyde Br RL] 1.36
Acrolein Br NA] _NA
| Propanal Br NA} NA
Acetone Br NA] NA
Crotonaldehyde Br NA| NA
Isobutyraldehyde Br NA| NA
Methyl Ethyl Ketone Br NA| NaA
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Energy and
@) Environmenta
2 esearch Corporation

- CHAIN OF CUSTODY

:Il;f:t Page /_ of_ 3

Location_ _ ____ ProjectNo.__ £827-020  P.ONo.

Samale No,
/26,35 -
390 ¢p -
L39cd(y
:ﬂ!li e
—LSAF ¢
ST,
LaxeF0

h -

Sampling system prepared by —ALL—

Test operator
Sumple recovery by o] ..
m% ‘
¥ - RegicysdBy  Time Raie Reason
: . Y 7/sX /;} ) |
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&
CARD 430 RUN SILEET

Plant _ — o a Sample Box Number
City T . .~ _. Meter Box Number W 2.0 -2 _
Location . Meter Calibration (Y) =
Cperators _y_l%__ Meater dH @
Date .__JOLA3 /9.3 Probe Lengih _ﬂ
Run Number 4 Probe Liner Material _ -7

Stack Diam, (in.)

Baromelric Pressure (Pb) Js_ng_[_ {in. Hg)

Ambient Temperature (*F)

Pretest Leak Rate 200 ¢im 0 _Z__ (in.
Stalic Pressure (Pa) :M {in. H20) Post Test Leak Raleﬂ_.zd_ dm @ L (in. Hg)

Hg)

Dry Gas Q .
Traverss | Sampling Coex Rotameter | Gas Sample| Flawrate Staak | Meler Outiet Q Commaenis
Poit He, ‘l’iqu. Time Reading Volume, Vm Temp Temp, Tm g '
. ﬂ.‘éﬂ.] | o -
1 = J
& -
L0
{s
2-0
25 | 1% 2%, pd! 2y l.op
30 23 |1'1ﬁ.£ N 22 1.0f
3 | 2% RIS 23 |,e¢ :
4 33 ' Miaset pojel.
- 3% 9% ., [ « 07
S0 ¥ eff2.00! ¢ L) 0%
§5 | 4y bass . ¢ 23y | ,of
&0 53 1zt A AN 22 | .ot

L

.~ Flowrate 21 6.50 liters/min - 10%

Pretest Probe Pusss with Stack Gas
Pretest leak check with Charcoal Tube

Where gloves when operating train

Avera3asTa1yl

1"
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 139638 ,
ID#: 9310145A-01A ¢~ -

Aldchydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.16

Acetaldehyde C.10 0.14

Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310145A EER

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9310145A

Work Order Summary
CLIENT: Mr. Jon Kawaguchi BILL TO: Accounts Payable
Energy & Environmental Research EER Corporation
8001 Irvine Blvd. 18 Mason
Santa Ana, CA 92705 Irvine, CA 92718
PHONE: 714-552-1803 INVOICE # 2150
FAX: 714-859-3194 P.O. #
DATE RECEIVED: 10/16/93 PROJECT - -
DATE COMPLETED: 11/8/93 AMOUNTS: $938.82
FRACTION # NAME IEST PRICE
01A 139638 TO-5 $875.00
01AA 139638 Duplicate TO-5
01B 139639 TO-5
01BMS 139639 Matrix Spike TO-5
02A 139640 TO-5
02B 139641 TO-5
03A 158534 TO-5
04A 158535 Trip Blank TO-5
05A 158536 Trip Spike TO-5
06A Lab Blank TO-5
07A Lab Spike TO-5
Misc. Charges Shipping (10/18/93) $63.82

CERTIFIED BMM DATE: I{/ﬂ 72

Laboratory Director

180 BLUE RAVINE ROAD, SUITEB » FOLSOM, CA 95630
{916) 985-1000 « FAX (916) 985-1020
B-29



9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 139639 .-
ID#: 9310145A-01B o

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.12

Acetaldehyde 0.10 0.17

Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 139638 Duplicate
ID#: 9310145A-01AA o

Aldchydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde o.10 0.14

Acetaldehyde 0.10 0.14

Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 139640
ID#: 9310145A-02A S

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 1.6

Acetaldehyde 0.10 0.28

Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 Not Detected
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 139639 Matrix Spike
ID#: 9310145A-01BMS S

n -
-

Aldehydes and Ketones in Ambient Air
{EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 80
Acetaldehyde 0.10 77
Acrolein 0.10 94
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethy! Ketone 0.10 Not Spiked
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9310145A EER

'AIR TOXICS LTD.

SAMPLE NAME: 158534
ID#; 9310145A-03A L

i

Aldechydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.14B

Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected

B = Compound present in laboratory blank, background subtraction not performed.
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 139641
ID#: 9310145A-02B . g

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 0.12
Acetaldehyde 0.10 0.19
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 043 B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected

B = Compound present in laboratory blank, background subtraction not performed.
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 158536 Trip Spike
ID#: 9310145A-05A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) % Recovery
Formaldehyde 0.10 93
Acetaldehyde 0.10 104
Acrolein 0.10 Not Spiked
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: 158535 Trip Blank
ID#: 9310145A-04A

Aldehydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 0.19
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.43B
Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde C.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected

B = Compound present in laboratory blank, background subtraction not performed.
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Spike
ID#: 9310145A-07A

Aldchydes and Ketones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit {uG) % Recovery
Formaldehyde 0.10 82
Acetaldehyde 0.10 79
Acrolein 0.10 75
Propanal 0.10 Not Spiked
Acetone 0.10 Not Spiked
Crotonaldehyde 0.10 Not Spiked
Isobutyraldehyde 0.10 Not Spiked
Methyl Ethyl Ketone 0.10 Not Spiked
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9310145A EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9310145A-06A

Aldehydes and Eetones in Ambient Air
(EPA Method TO-5)
High Pressure Liquid Chromatography

Compound Det. Limit (uG) Amount (uG)
Formaldehyde 0.10 Not Detected
Acetaldehyde 0.10 Not Detected
Acrolein 0.10 Not Detected
Propanal 0.10 Not Detected
Acetone 0.10 0.73

Crotonaldehyde 0.10 Not Detected
Isobutyraldehyde 0.10 Not Detected
Methyl Ethyl Ketone 0.10 Not Detected
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9310145B EER

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9310145B
Work Order Summary

CLIENT: Mr. Jon Kawaguchi

Energy & Environmental Research

8001 Irvine Blvd.
Santa Ana, CA 92705

FHONE: 714-552-1803
FAX: 714-859-3194
DATE RECEIVED: 10/16/93
DATE COMPLETED: 11/8/93

FRACTION # NAME
01A 154570
02A Lab Blank

BILL TO: Accounts Payable
EER Corporation
18 Mason
Irvine, CA 92718

INVOICE # 2150

P.O. #
PROJECT '
AMOUNTS: $175.00
RECEIPT
IEST VAC./PRES. PRICE
ASTM D-1945 NA $175.00
ASTM D-1945 NA NC

i

Laboratory Director

CERTIFIED B

DATE: /[‘ Z:é%

180 BLUE RAVINE ROAD, SUITE B » FOLSOM, CA 95630
(916) 985-1000 ¢ FAX (916) 985-1020
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Appendix B.5. Fuel Analyses
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9310145B EER

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9310145B-02A

NATURAL GAS ANALYSIS by ASTM D-1945
GC/TCD/FID

‘Date of Analysis: 10/23/03

Compound Det. Limit (%) Amount (%)
Oxygen 0.001 Not Detected
Nitrogen 0.001 100

Carbon Monoxide 0.001 Not Detected
Methane 0.001 Not Detected
Carbon Dioxide 0.001 Not Detected
Ethane 0.001 Not Detected
Propane 0.001 Not Detected
Isobutane 0.001 Not Detected
Butane 0.001 Not Detected
Neopentane 0.001 Not Detected
Isopentane 0.001 Not Detected
n-Pentane 0.001 Not Detected
Ethylene 0.001 Not Detected
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 Not Detected
Ethyne 0.001 Not Detected
C6+ 0.010 Not Detected

Total (%) = 100

BTU/Cu. Ft. = NA
Specific Gravity (Air = 1.000) = NA

Container Type: NA
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9310145B EER

AIR TOXICS LTD.

SAMPLE NAME: 154570
ID#. 9310145B-C1A

NATURAL GAS ANALYSIS by ASTM D-1945

GC/TCD/FID
etion: 10/14/93
is: 10/23/03 -

Compound Det. Limit (%) Amount (%)
Oxygen 0.001 0.84
Nitrogen 0.001 7.0
Carbon Monoxide 0.001 0.55
Methane 0.001 34
Carbon Dioxide 0.001 0.16
Ethane 0.001 17
Propane 0.001 23
Isobutane 0.001 5.8
Butane 0.001 3.4
Neopentane 0.001 0.004
Isopentane 0.001 0.70
n-Pentane 0.001 0.42
Ethylene 0.001 6.6
Propene 0.001 Not Detected
1-Butene 0.001 Not Detected
cis-2-Butene 0.001 Not Detected
trans-2-Butene 0.001 Not Detected
Cyclopentane 0.001 Not Detected
Ethyne 0.001 0.027
C4 Unknown 0.001 0.083
C6+ 0.010 0.48

Total (%) = 100

BTU/Cu. Ft. = 1700
Specific Gravity (Air = 1.000) = 1.1

Container Type: Sample Bomb
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FLOW RATE

PLANT: NG Steam Generator
CITY: Confidential
RUNNO: 12,3

DATE ENTERED: 11/30/93
DATE:  20-Cc1-93

OPERATOR: Jon Kawaguchi

ENTERED BY: David Hansell

SAMPLE LOCATION: STACK CHECKEDBY:

DATA ENTRY SYMBOI] UNITS DATA DATA DATA DATA

RUN NUMBER R1 R2 R3 Average

ROUND STACK, DIAMEFER ds inches 35.0 35.0 350| 3500

RECTANGULAR STACK, LENGTH L inches

WIDTH w inches

AVERAGE STACK TEMPERATURE Fs degrees F 346.6 347.1 330.6 Hl4

AVERAGE METER TEMPERATURE Fm degrees F 86.0 87.0 82.0 85.01

BAROMETRIC PRESSURE Pbar in. Hg 29.92 29.62) 29.92 29.920

STACK STATIC PRESSURE Pg in. H20 -0.240 -0.225 -0.230] -0.232)

AVG. DELTA H dH in. H20 1.900 1.900 1.900 1.900

AVG. VELOCITY HEAD dP in. H20 0.37 0.35 0.39 0.370

PITOT COEFFICIENT Cp - 0.840] 0.840 0.840) 0.840

GAS SAMPLE VOLUME Vm cubic . 28.6 28.5 28.9 28.677

METER CALIBRATION FACTOR Y 1.000 1.000/ 1.000 1.000)

TOTAL SAMPLING TIME min minutes 40 40 40 40.000
STACK GAS OXYGEN CONTENT Co2,m % 2.50 2.50 2.50 2.500]
STACK GAS CARBON DIOXIDE CONTENT Cco2.m % 12.90) 12.90 12.90 12.900
TOTAL IMPINGER GAIN (WATER & PA RTICULATE) Ww grams 119.2 117.2 113.5 116.633/
CALCULATED DATA SYMBOL| UNITS DATA DATA DATA DATA
RUN NUMBER - R1 R2 R3 Avenage |
STACK AREA, As = 3.14%(ds)**2/57¢ (ROUND) As sq. feet 6.681 6.681 6.681 6.681

=L * W/144 (RECTANGULAR) 0.000 0.000 0.000 0.000
AVG. STACK TEMPERATURE, Ts = Fs + 460 Ts degrees R 806.6. 807.1 790.6) 801.4
AVG. METER TEMPERATURE, Tm = Fm + 460 Tm | degrees R 546.0 547.0 5420 545.0,
GAS SAMPLE VOLUME AT STANDARD CONDITIONS,

VmStd = 17.64Y (Vm/Tm) (Pbar + dH/1 3.6) VmStd | cubic it 27.8 27.7 28.2 27.9
VOLUME OF WATER VAPOR, VwStd = 0.04707*Ww VwSid | cubic fi. 5.6 5.5 53 5.5
MOISTURE FRACTION, Bws = VwStd/(VmStd + VwSid) Bws - 0.168 0.166 0.159 0.164
DRY STACK GAS MOL. WEIGHT, Md = 0.32(Co2.m)+

0.44(Cco2,m)+0.28( 100-(Co2.m)-(Cco2,m)) Md -mole 30.16 30.16 30.16 30.16
WET STACK GAS MOLECULAR WEIG] iT.

Mw = Md(1-Bws)+18.0(Bws) Mw R/g-mole 28.12 28.14 28.23) 28.16)
ABSOLUTE STACK PRESSURE, Ps = Pbar + Pgi13.6 Ps in. Hg 29.90 29.90 29.90] 29.90
STACK GAS VELOCITY

vs = 83.49 Cp { sqri{(dP*Ts) /(Ps*Mw)] ) vs fys 426 41.6 436 426

vm = (.3048 * vs vsm ms 12.98 12.69 13.29 12.98
ACTUAL STACK GAS FLOW RATE, Q = 60%s*As Q acf/min 170700}  16688.1 17475.9 17078.0
DRY GAS STACK FLOW RATE (DRY.STP)

Qsd = 17.64*Q*(1-Bws)*(Ps/Ts) Qsd dscf/min 9289.6 9093.3 9804.7 9395.8

m = Qsd/35.32 Qsdm | dscmymin 263.0/ 257.8 277.6 266.0




Appchix C.2. Flow Calculations and Run Sheets
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c

s

PLANT

LOCATION

s O]
PITOT NO/Cp. /62 7. 84 TC#_ SO

" DATE  ___/p/f20 /¢ 7

—

Tasasnena

LLANMY A

BAROMETRIC PRESSURE, In Hg

STATIC GAUG jggs jlﬁln H@

OPERATORS

PITOT PRE TEST LEAK CHECKM

PITOT POST TEST LEAK CHECK

(D
L]

P

can

A

SCHEMATIC OF TRAVERSE POINT LAYOUT

@’

TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWIRL TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWIRL
POINT | HRTIME | HEAD(Ps) { TEMP ANGLE POINT | HRTIME | HEAD (Ps) | TEMP ANGLE
NUMBER InH0 | (Ts'F NUMBER InH20 | (Ts°F
| |72°26(.356 |34 Bl 1 r1zv2|39 1395 | o
2 |12 |386 (378 | o LI 5 [/293].356 |397
5 [122%].37 |3s50 32 [/2°99].75 |39€ | C
d |/2:2%[.38 |35/ | O |- d |12°95 .37 |7Y9
s [/229] 385|350 | © s [12796].770|3%¢ | ©
¢ |72:301.38 (376 - ¢ |72:77].85|36
g |/2:31 .38 |39Y 2 |/2:98.375 |3 | ¢
g [122]|.355|32 | O g |r2-95| -390\ 3/
AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean Avg 4p = 90°
Average(abs. value) less than 10° Y e
No points with reverse flow ]
No more than 4 points above 30° N
AP MINIMUM LIMITS N
- o Rt MsanAvgTs =
Conditions for more sensitive manometer -2
1. For 12 or more points on a velocity Z(Tsi)"’
raverse: 10% of the points's Ap < 0.05" '
2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05" N 4

c-8
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IS L Lyl AN i
PLANT
DATE
LOCATION
STACK LD.
PITOT NOT/Cp TC#
BAROMETRIC PRESSURE, In He

STATIC GAUGE, PRESSURE, In H20 = - 225
OPERATORS T &4 S Jm R
PITOT PRE TEST LEAK CHECK_ O

(0-30-97

PITOT POST TEST LEAK CHECK

VELUCLLY TRAVERSE

#T__ SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE | CLOCK 24 | VELOCITY| STACK SWIRL /ﬂ VERSE | CLOCK 24 | VELOCTTY{ STACK | SWIRL
PONT | FRTME | FEAD By TEMP | ANGLE ﬁ PONT | FRTIME HEADP) | TE® [ avaiE
[ /20 (.29 |39¢ /| 17:/8.33 | 73T
2 |17 | .2S6| 3¢S 2 |/2:/9].395|792
3 77|39 |3/ 27270357898 | O
¥ 11213 |38 |78 | O ¥ |r2:2(] 385|252
S /) 40 |35/ S |/7:0.39 (3S/
€ |/772.15]-39S |35/ 6 17:231.3¢ (35O
7 7776137 799 RIS
3 |(7:/6].2853729 § 28| .25 |34
AVERAGE(! AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
Average(abs. value) less than 10° rZ(Ap;i)m
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS L -
.. - Rt MeanAvgTs =
Conditions for more sensitive manometer -2
1. For 12 or more points on a velocity TE(Tﬁ)m
traverse: 10% of the points's Ap < 0.05" l
2. For <12 points on a velocity traverse
mor¢ than 1 point's Ap <0.05" _ N i

-90°
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IMPINGER WEIGHT SHEET

Plam/city.___ R L
Location:
Train Set No. Flacds. RunNo: 2
o Operator: K
Run Time: 4/ O m114,
impinger Solution Solution Configuration Weight Inspection
No.  Used (ml) (grams) Comments
1 _pr /22 Y24 Final _725.5
Initial 7.
Wt. gain C/!’Q'
2 27 2D 485 Final _£02.5
Initial 00, 2
Wt. gain C(’qr
3 Eoredy — Aoe/ Final .6
4 Initial
Wi, gain —?OFN n\oir’,"'{

8 Ffira 3005 Ao Final 685, |

7 Initial 79. |
Wt. gain ﬁﬁﬁ_ Y goeny_
} 1 4
5 Final

Initial
Wt. gain

6 Final
Initial
Wi. gain

FRask Final

Initial
Wt. gain

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

Signature

Train set up: Date: g A‘m / 53 i
(L

Train recovery: Date:

Signature: __ Robe t Cappbe |]

c-13 EE



PLANT _—
DATE ___79/26 93

LOCATION
STACKLD. 29

PITOT No./Cp.ALSLY!_ TC# <O
BAROMETRIC PRESSURE, In Hg 299 2—
STATIC GAUGE PRESSURE, In H20
OPERATORS 7

PITOT PRE TEST LEAK CHECK

PITOT POST TEST LEAK CHECK

oet

a

SCHEMATIC OF TRAVEI'{SE POINT LAYOUT

TRAVERSE | CLOCK 24 | VELOCITY| STACK | SWIRL
POINT | HRTIME | HEAD(Ps) [ TEMP | ANGLE
NUMBER |pmy e | I H2O | (TSE

WERSE | CLOCK 24 | VELOCITY| STACK SWIRL

POINT | HRTIME | HEAD(Ps) | TEMP | ANGLE
NUMBER | g4y |IHDD | (T)F

§9:32 |.395 | 329 B

@9:73 | .3%0 | 370

09w | .Yl [32%

8933 | .385| 77/

87-9 | .38T| ST/

&7:39|.-9/0| 323

&7:7/| Y0 |37

#9:3S|. 425| 375

$7:36 |- 410 | 379

7:93 | . 01|55/

8%9:17|-% |33/

9:vF | .Y0 |38

-Q-pfq],c_bavl—..

99:7%. 35 [ 329

=
K]
h
s | 9ve| -Y/S5|35€
b
F
Y

9:99| .356|32>

. AVERAGE :
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
Average(abs. value) less than 10° Y taes) ™
No points with reverse flow i
No more than 4 points above 30° N
AP MINIMUM LIMITS L
- - Rt MeanAvgTs =

Conditions for more sensitive manometer -
1. For 12 or more points on a velocity Z(T‘i) "

traverse: 10% of the points's Ap < 0.05" '
2. For <12 points on a velocity raverse

more than 1 point's Ap <0.05" L N
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Train Set No. Mr—/

Impinger Solution
No.  Used

y DT

IMPINGER WEIGHT SHEET

Plant/eity:_

Configuration

» AT

s EmpTY

« ST

Flask

TOTAL WEIGHT GAIN OF IMPINGERS (grams)

C

Train set up:

Train recovery:

Location: _

Run No.:

Operator:

Run Time:

Weight Inspection
{grams) Comments

Final J06.2
Initial ﬁ‘té .i
w:r,“;aain Cleas
Final 6/2-/
Initial Qﬂ,b
Wt gain @] /CQ/‘

Fral 487.9

Initial

Wt. gain Sone i g1

Flt\'al 678’ ( -0 A
WI:“g'aalin 2 S'f’ M-r’

Final
Initial
Wt. gain

Final
Initial
Wt. gain

Final
Initial
Wt. gain

Date:
Signature:

Date: 10-20-97
Signature: ___R, Camobe [‘{




